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Abstract 
Background 
Cancellations of planned surgeries are a well-recognized quality problem in 
healthcare. They harm patients and waste resources, leading to increased healthcare 
costs and undermining patient-centered care that is one of the core values of 
healthcare. Previous research on interventions to reduce cancellations has mainly 
addressed earlier and improved preoperative assessment as means to reduce 
cancellations and assessed outcomes from a management perspective (i.e., by 
focusing on costs, length of stay, improved efficiency, and reduced postoperative 
complications). 
 
Førde Hospital had experienced high cancellation rates and decided to redesign the 
clinical pathway for elective surgery to reduce cancellations, increase efficiency, and 
make care more patient-centered. In this dissertation, I use different perspectives to 
assess whether and how the interventions affected the quality of care. I also explore 
how contextual factors affected the outcomes and factors that contributed to sustained 
improvements. 
 
Material and methods 
Together with my advisors, I conducted a case study with quantitative and qualitative 
data. The case was Førde Hospital’s project for redesigning their clinical pathway for 
elective surgery. 
 
We interviewed employees to explore how the pathway was redesigned, the impact of 
contextual factors, and the factors that contributed to sustained improvements. To 
assess the effect of the interventions, we collected the number of planned, performed, 
and cancelled operations from the patient administrative system. We interviewed 
patients to study how they experienced the changes. We used Student’s t-test to 
compare cancellation rates before and after the intervention and statistical process 
control to assess whether the improvements coincided with the interventions and 
whether the improvements were sustained. We performed a content analysis of the 
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interview data and related the findings to theoretical frameworks. 
 
Findings 
The mean cancellation rate was reduced from 8.5% to 4.9% (95% CI for mean 
reduction, 2.6-4.5; p < 0.001) after the interventions. The median number of 
operations performed per month increased from 323 to 378 (p = 0.04). The 
improvements coincided with the interventions and were sustained more than 2 years 
after the interventions. According to the patients, the pathway was changed in a way 
that responded to their wants and needs; thus, care became more patient-centered. 
 
The expedient use of information technology and sufficient time to rework the 
clinical processes, together with the improvement strategy, were important contextual 
factors that influenced the success of the project. The core element of the strategy 
was improvement through the involvement of clinicians in changing the clinical 
system. Changes should equally address client quality, professional quality, and 
management quality. These overall objectives were further operationalized into 
clinical problems to which the clinicians could relate. 
 
The clinicians improved their understanding of the clinical system and its 
interdependencies during the course of the improvement project. This new 
understanding contributed to sustained improvements by influencing important stages 
of the improvement process. It influenced how they inquired about the quality 
problems, how they developed interventions, and how they adapted interventions to 
their context. 
 
Conclusion 
The changes that were made to the pathway for elective surgery contributed to 
improvements in the quality of care. Care became more efficient, timely, and patient-
centered. Clinicians’ new understanding of their clinical system represented a new 
mental model that was shared at the organizational level. This new mental model 
induced changes in organizational behavior; hence, double-loop learning occurred. 
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Changes that originate from double-loop learning are more likely to be sustained 
because deeper structural elements are changed. The new understanding contributed 
to an enhancement of the clinicians’ understanding of the underlying causes of 
cancellations and made them more able to plan and implement interventions in 
alignment with the complexity of the problems. Furthermore, the new understanding 
enhanced their ability to adapt interventions to their context. The improvement 
strategy provided the clinicians with a holistic framework for their approach to 
quality improvement. Hence, they were able to achieve synergy in their 
improvements by implementing a set of interventions that simultaneously improved 
efficiency and patient centeredness. 
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1. Introduction 
Cancellations of planned operations are a well-recognized quality problem within the 
surgical field of medicine. Cancellations harm patients and waste scarce resources, 
leading to increased healthcare costs [1-3].  
 
The reasons for cancellations are many. Accordingly, the problem may be addressed 
many possible ways [2, 4]. Previous research has not fully captured this complexity. 
It has mostly addressed how cancellations can be reduced through earlier and 
improved preoperative assessment. Furthermore, the effects of interventions have 
mostly been evaluated from a management perspective by focusing on increased 
efficiency and not from the perspective of those who suffer from cancellations (i.e., 
the patients). 
 
The cancellations of operations are a persistent problem [4]. The reason for this is 
likely associated with the fact that we need more knowledge about how various 
interventions can effectively contribute to a reduction of cancellations, how 
improvements can be sustained, and how successful improvements can be spread to 
new settings. The aim of this dissertation is to contribute knowledge about 
interventions that can reduce cancellations, the effect of such interventions, how 
contextual factors affect the improvements, and the factors that can contribute to 
sustained improvements. 
 
The dissertation is based on a case study conducted at Førde Hospital. The hospital 
had experienced high cancellation rates and redesigned the pathway for elective 
surgery by implementing interventions to reduce cancellations. Through three papers, 
I studied the steps that Førde Hospital took to reduce cancellations and evaluated the 
outcomes from different perspectives using quantitative and qualitative data. More 
specifically, I studied which interventions Førde Hospital implemented to reduce 
cancellations (Paper 1), assessed the effects of the interventions (Paper 1), explored 
how patients experienced the changes (Paper 2), explored how contextual factors 
affected the change process (Papers 1 and 3), and explored the factors that 
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contributed to sustained improvements (Paper 3).  
 
Sustaining improvements and spreading them from one setting to another is not only 
a challenge for the particular quality problem studied in this dissertation. It also 
applies to healthcare quality improvement in general [5-8]. Over the past decades, 
there have been numerous initiatives that sought to improve different aspects of the 
quality of care, such as patient safety, patient centeredness, and the effectiveness of 
care (i.e., care based on scientific knowledge) [7-9]. Despite these initiatives, 
progress in improving the quality of care has been slow and scattered [10-14]. The 
reason for this is likely associated with the fact that we have limited knowledge about 
what interventions we can implement to improve various aspects of the quality of 
care, how improvements can be sustained, and how successful improvements can be 
spread from one setting to another [5-8].  
 
I present knowledge about interventions that can reduce cancellations and knowledge 
about the factors that can contribute to sustaining such improvements. Furthermore, I 
present knowledge about how contextual factors influence the change process, which 
in turn can facilitate the spread of improvements to new settings. Therefore, I suggest 
that findings from this case study are relevant to the quality problem, specifically the 
cancellations of planned operations. Knowledge about the influence of contextual 
factors on improvements and knowledge about the factors that contribute to sustained 
improvements do not have to be unique to one particular quality problem. I suggest 
that findings from this case study can also be relevant to healthcare quality 
improvement in general. 
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2. Background 
2.1 Knowledge status and knowledge gaps for research on 
cancellations of planned surgeries 
Cancellation rates vary in different settings, from less than 1% to as high as 23% [1, 
15, 16]. The reasons for cancellations are complex because they are related to 
patients, organizational issues, and clinical staff [2, 4]. One major reason for 
cancellations is inadequate medical pre-assessment, suggesting that cancelled patients 
might not have received care that is consistent with the best medical evidence prior to 
surgery [1, 2]. Other common causes for cancellations are ineffective planning and 
coordination within the clinical units, list overruns (i.e., all of the scheduled 
operations are not completed within the specified time frame), and patients who do 
not show up for their scheduled appointments [2, 16-20]. The literature suggests that 
more than half of the cancellations could be avoided by redesigning work processes, 
improving planning and coordination, and performing earlier clinical pre-assessment 
of the patients [16, 18, 21]. 
 
Previous research on how to reduce cancellations has not fully captured the 
compound reasons for cancellations. It has mostly addressed how cancellations can 
be reduced through earlier and better clinical pre-assessment and improved surgery 
scheduling [4, 17, 22-28]. The effects of the interventions have been evaluated from 
both management and medical perspectives, focusing on costs, length of stay, 
improved efficiency, and reduced postoperative complications [17, 25, 27, 29-31]. 
Knowledge about the long-term effects of combined interventions that include more 
elements than solely improved preoperative medical assessment and scheduling is 
therefore sparse. 
 
Cancellations of planned surgeries cannot be simply reduced to a quality problem 
regarding the inefficient use of resources. From a patient perspective, cancellations 
represent increased waiting times and potentially harmful delays. Patients tend to 
react negatively when their surgery is cancelled [3, 32], and the cancellation itself and 
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extra waiting time may even cause physical and emotional distress [33]. To my 
knowledge, the effect of combined interventions has previously not been explored 
from the perspective of patients, those who suffer the most from cancellations. 
 
 
2.2 Description of the case 
I conducted a case study at Førde Hospital to gain more knowledge about how 
compound interventions can contribute to a reduction of cancellations and the effects 
of such interventions on the quality of care. The hospital had experienced high 
cancellation rates. Resources within the involved departments were not optimally 
used, and patients had complained about waiting times and unclear information prior 
to surgery. The management, therefore, initiated an improvement project to reduce 
cancellations and make care more patient-centered.  
 
Førde Hospital is a district general hospital located in a rural community of 
approximately 10,000 inhabitants. The hospital offers elective surgery within the 
following disciplines: general surgery, gynecology, orthopedics, ophthalmology, 
otolaryngology, and odontology. It has seven operating suites and 34 surgical beds. 
The local health authority also includes two smaller district hospitals. Altogether, the 
three hospitals serve a population of approximately 107,000. Norwegian patients have 
general health coverage through national state insurance, and most hospitals are 
publicly owned and run. 
 
In 2007, the top management of the local health authority decided to work more 
systematically with quality improvement in general and developed a common 
strategy for conducting quality improvement projects. It was not based on any 
particular theoretical model but was mainly influenced by the Model of Improvement 
[34]. The core element of the strategy was to improve quality by changing the clinical 
system by involving frontline clinicians to improve clinical processes [35]. All of the 
projects were meant to have a broad approach to quality improvement by addressing 
professional quality, client quality, and management quality [36]. The management 
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also established a small administrative unit to support clinicians in their improvement 
efforts. Based on their systematic efforts to work with quality improvement, the 
hospital was selected in 2008 to serve as a pilot hospital for improvement work in the 
western health region of Norway. 
 
In 2007, the health authority board decided to increase the number of day surgeries. 
Middle managers at Førde Hospital used the board’s decision as leverage to initiate 
an improvement project aimed at redesigning the clinical pathway for elective 
surgery. The improvement project involved all of the surgical departments at Førde 
Hospital. 
 
The redesign of the clinical pathway was the first project that was run in accordance 
with the health authorities’ newly developed improvement strategy. Four 
improvement groups with the broad participation of clinicians were established to 
suggest how various parts of the clinical pathway could be improved. Patient 
advocacy groups were also invited to participate in the groups but declined the 
invitation. Actual patient cases were instead used to focus improvement efforts on 
how care could be made more patient-centered. The interventions were planned 
between September 2007 and March 2008. 
 
 
2.3 Quality improvement in healthcare 
The project at Førde Hospital sought to improve the quality of care and is thus an 
example of quality improvement in healthcare. No common agreement has been 
reached about the definition of this concept [37]. Therefore, I will elaborate on 
different elements of this concept that are relevant to my dissertation. 
 
Batalden and Davidoff [38] proposed an equation that seeks to explain the process of 
quality improvement and the elements involved in it. The equation consists of five 
elements: (1) generalizable scientific evidence, (2) particular context awareness, (3) 
performance measurement, (4) knowledge about how to induce change, and (5) 
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execution of planned changes.  
 
 
 
Figure 1. Equation illustrating how different knowledge systems combine to produce 
improvement (Reprinted with permission from BMJ Group). 
 
The equation recognizes that generalizable scientific evidence (1) is the foundation 
for quality improvement and that improvement is context-dependent because 
evidence is always introduced in a particular context (2). Introducing generalizable 
scientific evidence (1) to a particular context (2) requires knowledge (4) about how 
evidence can be applied and adapted to the particular context. Improvement takes 
action, and the fifth element (5) represents “the knowledge needed for execution – 
what you need to know to make things happen” [38, p 2]. The effects of the changes 
on performance should be quantified by measurements (3) to demonstrate that the 
changes in fact led to improvement. 
 
Generalizable scientific evidence is interchangeable with evidence-based medicine or 
practice, which has been defined as “the explicit use of the best available evidence to 
inform decisions about the care of individual patients” [39, p 139, 40]. The important 
link between quality improvement and evidence-based medicine was also recognized 
by Mainz et al., who defined quality improvement as “the activities and methods 
applied to improve the quality of health care within the limits of current available 
knowledge” [41, p 39]. Evidence-based medicine is a well-established ideal within 
clinical medicine [42]. During the past decade, the activities undertaken to improve 
the quality of care were advocated to also be evidence-based [39, 43]. Shortell et al. 
[43] introduced the concept of evidence-based management to describe this 
phenomenon. The essence of this concept is that the way evidence-based medicine is 
implemented into routine practice should be based on evidence. 
 19 
 
The equation recognizes that improvement does not happen by itself. Change requires 
systematic efforts, often referred to as interventions, that are specifically aimed at 
improving the quality of care [39, 44, 45]. Advances in individual, professional 
knowledge have traditionally been the basis for improvements in healthcare [46]. In 
the early stages of systematic efforts to improve the quality of care, interventions 
typically targeted individual factors, such as personal knowledge and the way 
routines were followed [46, 47]. These measures alone, however, were not sufficient 
to effect substantial improvement in the quality of care [46].  
 
The lack of progress may be partially explained by the increasing complexity of 
medical services [48, 49]. In a complex clinical system, the quality of care is more 
dependent on how the elements that constitute the system function as a whole and to 
a lesser degree on the skills of individuals within the system [35, 49]. Quality 
improvement, therefore, relies on changing the clinical system that delivers the care. 
Accordingly, interventions should target the interdependencies of the clinical system 
so that its performance as a whole can be improved [35, 39, 50, 51].  
 
The effects of interventions vary in different settings, indicating that conditions 
besides the interventions themselves must influence the outcomes [12, 52]. These 
conditions are referred to as contextual factors [53, 54]. Contextual factors have been 
defined as everything apart from the intervention itself [53, 54]. The line between 
context and intervention is not always clear, making this definition less useful [52, 
55]. Øvretveit et al. defined context as “…influences which interact with each other, 
and interact with the implementation process” [53, p 609]. This way of viewing 
context embraces the fact that contextual factors and interventions may influence 
each other. Furthermore, it recognizes that “many improvements are not discrete 
single before-after changes but facilitated evolution” [45, 52, p i18]. Quality 
improvement, therefore, is dependent on knowledge about how interventions can be 
adapted to fit different contexts and how contextual factors influence the 
implementation process and outcome of the interventions [56]. 
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“All improvement is change, but not all change is improvement” [35, p 450]. 
Batalden and Davidoff [38] highlighted the need for performance measurements to 
demonstrate that the changes we make in fact improve the quality of care. The effects 
of interventions are assessed according to how they affect the quality of care. Before 
we can assess improvements in the quality of care, we need to understand what 
healthcare quality is and how it can be defined [57].  
 
 
2.4 Healthcare quality 
Healthcare quality cannot be reduced to one global indicator [58]. It is a complex 
concept that can be assessed from different legitimate perspectives, with no unified 
definition [57, 58]. Healthcare quality has been defined using different approaches, 
such as perspectives, generic definitions, and dimensions. Below I will elaborate on 
each of these. 
 
2.4.1 The use of perspectives to define healthcare quality 
Donabedian [57] played a major role in developing a theory about how healthcare 
quality can be defined and understood. He suggested that healthcare quality could be 
assessed according to three perspectives: absolutist, individualized, and social [59]. 
 
The absolutist perspective refers to treatment that is expected to achieve the best 
balance between health benefits and risks, judged from the perspective of the 
professionals and based on current available knowledge [59]. The individualized 
perspective is healthcare quality assessed from the perspective of the individual 
patient. According to Donabedian [59], the patient and not the professional is the best 
judge of his or her own welfare. Ideally, the practitioner only provides expert 
information that can support patients in making their own decisions [59]. Donabedian 
[59] argued that monetary cost should be included in a definition of healthcare quality 
because society as a whole in some way needs to control costs related to delivering 
care. Therefore, he introduced the social perspective. This perspective differs from 
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the individualized perspective because “…society may place different valuations on 
the health and welfare of different segments of the population” and because “…some 
forms of care are more highly valued at the social level than others because their 
benefits are felt by more people than just the individual who uses them” [59, p 15-
16]. By acknowledging that society needs to control the total cost, Donabedian also 
drew attention to a moral dilemma that the practitioner faces, namely the cost of care 
provided for an individual patient vs. the cost of care at the population level [59]. 
 
Øvretveit [36] further developed the thinking about quality perspectives and 
distinguished between three perspectives: client quality, professional quality, and 
management quality. Øvretveit’s client and professional perspectives are congruent 
with Donabedian’s [59] individualized and absolutist perspectives. Compared with 
Donabedian’s social perspective, Øvretveit’s management perspective more strongly 
emphasizes a limit to how many resources society can expend on healthcare and that 
this limit is set by higher authorities. According to Øvretveit, management quality can 
be understood as “using the fewest resources to give patients what they want and 
need without waste errors or delay, and within higher level requirements” [60, p 90]. 
The quality of care judged from this perspective, therefore, strongly emphasizes the 
allocation of resources and optimal usage of these resources to provide the patients 
with the care that they need. 
 
Moreover, Øvretveit’s [36] perspectives make a more distinct reference to the three 
major stakeholders in modern healthcare—the patients who receive the care, the 
professionals who provide it, and management—which can be understood as the 
system that plans, organizes, and allocates resources on behalf of society. I find that 
Øvretveit’s reference to the major stakeholders makes his perspectives intuitively 
understandable. 
 
2.4.2 Generic definitions 
Generic definitions of healthcare quality can be understood as an attempt to combine 
the different quality perspectives to articulate a condensed statement that 
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characterizes healthcare quality. One of the first, widely recognized and used generic 
definitions of healthcare quality was introduced by the IOM in 1990 [61, p 21, 62]: 
 
“Quality of care is the degree to which health services for individuals and 
populations increase the likelihood of desired health outcomes and are 
consistent with current professional knowledge.” 
 
The IOM [63] has elaborated on the meaning of the different elements in this 
definition. Health services refer to a wide array of services that affect health provided 
by various professional groups in different settings (e.g., primary care and hospitals). 
The definition addresses the fact that quality is not identical to good outcomes 
because diseases can defeat the best efforts of health personnel. The term likelihood 
recognizes an unknown aspect of healthcare. Consistent with Donabedian [59], the 
definition includes care at both individual and population levels and states that care 
should be based on evidence [63]. 
 
The problem with generic definitions is the challenge of combining all legitimate 
perspectives into one condensed statement. Furthermore, the statement can be so 
condensed that it becomes too lofty to be useful for actually assessing the quality of 
care. The IOM’s definition, for instance, does not make an explicit reference to 
Øvretveit’s [36] management perspective and the dilemma raised by Donabedian 
about monetary costs [59]. According to the IOM’s definition, health services are to 
produce desired outcomes. The definition, however, is too condensed to 
operationalize what desired outcomes are, and it does not operationalize what the 
health services should be to achieve the desired outcomes. 
 
2.4.3 Quality dimensions 
In their report Crossing the Quality Chasm, the IOM [51, p 5-6] operationalized 
desired outcomes and high-quality health services by introducing six aims that state 
that healthcare should be: 
 
 23 
• Safe: avoiding injuries to patients from the care that is intended to help them. 
• Effective: providing services based on scientific knowledge to all who could 
benefit and refraining from providing services to those not likely to benefit 
(avoiding underuse and overuse, respectively). 
• Patient-centered: providing care that is respectful of and responsive to 
individual patient preferences, needs, and values and ensuring that patient 
values guide all clinical decisions. 
• Timely: reducing waits and sometimes harmful delays for both those who 
receive and those who give care. 
• Efficient: avoiding waste, including waste of equipment, supplies, ideas, and 
energy. 
• Equitable: providing care that does not vary in quality because of personal 
characteristics, such as gender, ethnicity, geographic location, and 
socioeconomic status. 
 
Each of these six aims represents a dimension of healthcare performance. The six 
dimensions of the IOM aims are widely recognized and used for assessing the quality 
of care, and they are also the foundation for the Norwegian national strategy for 
quality improvement [64].  
 
Additional quality dimensions have also been proposed (i.e., accessibility, 
competence, and continuity) [58, 65]. I argue that these dimensions are incorporated 
into the dimensions of the IOM. Competence can be understood as being part of 
effective care because competence is a prerequisite for delivering effective care, and 
continuity can be regarded as part of patient-centered care [66]. Accessibility can 
refer to physical, financial, and geographical access to care [58, 66], and it is captured 
by the IOM’s timely and equitable care dimensions. 
 
2.4.4 An integrated quality concept 
The aforementioned quality dimensions incorporate all of Øvretveit’s [36] quality 
perspectives. Safe and effective care makes reference to the professional perspective 
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because the professionals possess knowledge about what safe and effective care is. 
The client perspective is encompassed in the dimension that states that care should be 
patient-centered because only the patient can judge the extent to which care is 
patient-centered [67]. Timely, efficient, and equitable care makes reference to the 
management perspective, dealing with the effective use of resources and allocation of 
resources so that patients get care in a timely manner. 
 
Although each quality dimension can be argued to have a primary relationship with 
one of Øvretveit’s [36] quality perspectives, assessing each dimension from different 
perspectives is also possible. Timely care, for instance, can be assessed from the 
professional and client perspectives, in addition to the management perspective. 
Professionals have knowledge about how urgently care is needed, but their judgment 
may not be congruent with what the patient wants, illustrating that the perspectives 
may conflict with each another [36].  
 
 
2.5 Knowledge gaps within research on quality 
improvement 
Quality improvement is an immature research discipline [9, 68, 69], with a need to 
develop knowledge within a number of different fields, such as interventions, the 
impact of contextual factors, and the sustainability of improvements [9, 38, 45, 46, 
53, 54, 68, 70-77]. Below I will elaborate on each of these fields. 
 
2.5.1 Interventions  
The quality of care is improved by changing the clinical system that delivers the care, 
and the clinical system can be changed by implementing interventions [35, 45, 78]. 
An important aim for research on quality improvement, therefore, is to identify 
interventions that can induce change and assess the effect of the interventions. In this 
dissertation, I provide knowledge about interventions that can contribute to the 
reduction of cancellations of planned operations. 
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As opposed to traditional medical research, in which interventions tend to involve 
few components that can be standardized, interventions that seek to change the 
clinical system are often multi-component and involve social change [69, 79]. To 
facilitate the spread of improvements, simply demonstrating that a particular 
intervention is effective is insufficient; we also need to explore how an intervention 
causes its effect and how contextual factors influence improvements [39, 54, 68]. 
 
2.5.2 Contextual factors 
Contextual factors, such as resources, information technology, and leadership, can 
affect the improvement process [80]. Until now, most studies on quality improvement 
have been designed to evaluate the effects of the interventions [53, 54]. Few studies 
have used robust methods to report how contextual factors influence the outcomes 
[53, 54]. Research on contextual factors has also suffered from a lack of a common 
framework that assesses their impact [54, 55]. Hence, we have limited knowledge 
about how contextual factors affect improvements, and further research is needed into 
these matters. 
 
2.5.3 Sustainability of improvements 
Changes that improve the quality of care should be sustained. Improvements that are 
not sustained are a waste of resources. If the organization is unable to sustain new 
ways of working, then it may cause frustration and increase resistance to later 
initiatives to improve care [81].  
 
Øvretveit defined sustainability as “sustained quality improvement is where either 
quality activities are continued, or improved results are maintained or exceeded. It 
often means both: continuing to use quality activities to maintain target results” [82, p 
15]. This definition encompasses the sustainability of the interventions and outcome 
of the interventions. Interventions tend to be continuously adapted to the context and 
will consequently evolve over time [45, 53]. This adaptation process implies that 
elements of the original interventions might not warrant being sustained because they 
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are ineffective in a particular context [82]. Demonstrating sustained use of the 
intervention, therefore, is insufficient to demonstrate improved outcomes, and such a 
measure alone will not necessarily reflect sustainability. Hence, I will refer to 
sustainability as maintaining improved outcomes [82]. 
 
Few publications on quality improvement have reported the sustainability of changes 
[76, 77]. A systematic review of improvement projects in community health centers 
showed that many interventions performed well for a period of time and then waned 
[83]. Another systematic review that addressed research methods in healthcare 
quality improvement in general showed that the median follow-up time for 
interventions that sought to improve the quality of care was less than 1 year [73]. 
Research on sustainability has suffered from the lack of a widely used research 
paradigm with corresponding definitions and research questions [84]. Consequently, 
little is known about the factors that contribute to sustained improvements [9, 85, 86]. 
 
Most research on the sustainability of improvements in a healthcare setting has been 
performed in conjunction with public health programs [84, 87-89]. Such programs 
have much in common with quality improvement in a traditional medical setting. The 
program itself can be regarded as interchangeable with interventions [84]. Like 
quality improvements, the programs are implemented in complex social systems. 
They intend to improve outcomes for individuals, and they are context-dependent 
[87]. Previous research on public health programs, therefore, can be useful for 
exploring how improvements can be sustained. 
 
 
3. Analytic framework and objectives 
Theoretical frameworks can guide research on quality improvement because they can 
help us explore and understand the complex processes that are involved [79, 90, 91]. 
My dissertation addresses three domains in which theoretical frameworks can be 
useful for providing a deeper understanding: the effect of interventions, the impact of 
contextual factors on improvements, and the factors that contribute to the 
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sustainability of improvements. 
 
 
3.1 Framework for assessing the effects of interventions 
In this dissertation, I will assess the effects of the interventions with regard to a 
quality concept in which I combine different perspectives and dimensions. The 
advantage of using perspectives is that they refer to the main stakeholders in 
healthcare and as such are intuitively understandable and can readily be 
operationalized. Furthermore, one of the objectives of this dissertation is to explore 
patients’ experiences with the changes, which corresponds with Øvretveit’s client 
perspective [36]. In the previous section, I indicated that quality perspectives can be 
readily combined with quality dimensions. Such a combination will provide a more 
comprehensive concept of quality because the dimensions of quality more clearly 
operationalize what constitutes high-quality health services. 
 
The quality of care can be assessed using quality indicators (i.e., measurable 
variables) that reflect the quality of care with respect to the various quality 
dimensions or subcategories of these [41, 65]. These quality indicators are typically 
related to Donabedian’s [92] framework of structure, process, and outcome [93, 94]. 
Data that underlie these indicators should be congruent with the perspective from 
which the quality is assessed (i.e., to assess whether care is patient-centered, the data 
must be collected from patients because only the patient can judge whether the care is 
patient-centered) [36, 67]. The quantitative data in this case study included 
measurable variables, such as the cancellation rate and number of operations 
performed, which can serve as quality indicators. 
 
 
3.2  Frameworks for exploring the effect of contextual 
factors 
In recent years, a few frameworks for exploring and analyzing the effects of 
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contextual factors have been developed. Damschroder et al. [95] developed the 
Consolidated Framework for Implementation Research, which consists of five 
domains: intervention characteristics, outer setting, inner setting, characteristics of 
individuals, and the process of implementation. Three of these domains, inner and 
outer settings and the characteristics of individuals, can be considered aspects of 
context [54]. Taylor et al. [75] proposed a framework for analyzing contextual 
factors. In contrast to the framework developed by Damschroder et al. [95], which 
targets quality improvement in general, this framework specifically addresses 
contextual factors in relation to interventions to improve patient safety. 
 
I use the Model for Understanding Success in Quality Improvement (MUSIQ) as a 
framework for systematizing and discussing the impact of contextual factors in this 
dissertation [80]. This is the most recently developed framework, and it captures most 
of the factors identified in the aforementioned frameworks. Furthermore, the MUSIQ 
is built around the different organizational levels that are typically involved in 
improvement work: organization, microsystem, and quality improvement team. The 
contextual factors are organized according to the level of their influence [80]. 
Another advantage of the MUSIQ framework is that it takes into account that 
contextual factors might influence each other [80]. 
 
Altogether, the MUSIQ identifies 25 categories of contextual factors that may 
influence the success of quality improvements. These 25 categories are structured 
around six main categories: external environment, organization, quality improvement 
support and capacity, microsystem, quality improvement team, and miscellaneous 
[80]. 
 
 
3.3  Frameworks for exploring the sustainability of 
improvements 
The quality of care is improved by changing the clinical system, which in turn 
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requires a change in organizational behavior [35, 51]. Theories of organizational 
learning explain changes in organizational behavior. According to Argyris and Schön 
[96], learning is the translation of new knowledge into altered behavior that is 
replicable. To achieve improvement, an organization needs to alter its behavior, and 
the behavioral changes must be replicable to sustain the improvements. Sustained 
improvement can thus represent a case of organizational learning, and organizational 
learning frameworks can be suitable for exploring the factors that influence the 
sustainability of improvements. 
 
Evidence in the Learning Organization (ELO) is a recently developed model that 
describes how healthcare organizations learn, create, and share knowledge about 
evidence-based practices and the systemic issues that facilitate or inhibit these 
learning processes [97]. This model is based on theories about organizational learning 
and is structured around four main themes: inquiring, deciding, relating, and 
interpreting. Clinicians need to inquire to identify a need to change and make 
decisions about how to facilitate change. Furthermore, the changes are to be 
implemented and integrated into an organization and must therefore be related to its 
particular context. To relate changes to their particular context, clinicians need to 
interpret and share their tacit knowledge.  
 
The ELO model itself does not specifically elaborate on how new knowledge is 
created, how individual learning is transformed into organizational learning, or what 
organizational mechanisms are involved in the change process. These questions are 
important for exploring how an organization changes its behavior and performance. 
To better understand these processes, I include four of the theoretical frameworks that 
underlie the ELO model: Argyris’ and Schön’s [98] loop learning, Kim’s [99] 
concept of organizational learning, Nonaka’s [100] Socialization, Externalization, 
Combination, and Internalization (SECI) model, and the framework of Complex 
Adaptive Systems (CAS) [48]. These theoretical frameworks together can be useful 
for exploring the factors that contribute to sustained organizational changes. The 
concept of single- and double-loop learning explains the actual learning process in the 
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organization [98]. Kim’s [99] model explains the transformation from individual to 
organizational learning through mental models. The SECI model explains how tacit 
knowledge is shared and how mental models are incorporated and shared at the 
organizational level [100]. The CAS framework elucidates what consequences 
interdependencies in a clinical system can have for organizational behavior and 
performance [101]. 
 
We have limited knowledge about the factors that affect the sustainability of 
improvements. Presently, few relevant frameworks have explicitly addressed this 
topic [77]. By reviewing the sustainability literature, I identified two models that are 
suitable for exploring the sustainability of improvements within healthcare: the 
Sustainability Model of the National Health Services (NHS) [102] and Gruen et al.’s 
[87] model for sustainability of public health programs. Although the model of Gruen 
et al. was developed for public health programs, it has been suggested that the model 
can also be useful for understanding how improvements in a traditional clinical 
setting can be sustained [103]. 
 
The NHS model was primarily intended as a diagnostic tool that can be used to 
predict the likelihood of the sustainability of an improvement project in the planning 
phase [102]. The model consists of 10 factors that are considered to be important for 
sustaining change: benefits beyond helping patients, credibility of evidence, 
adaptability, monitoring progress, infrastructure, fit with goals and culture, training 
and involvement, attitudes, senior leaders, and clinical leaders. The factors are 
grouped into three categories: process, organization, and staff. The NHS 
Sustainability Model was later supplemented by the NHS Sustainability Guide, which 
provides practical advice related to the 10 factors in the model. 
 
As opposed to the NHS Sustainability Model that lists factors, the model of Gruen et 
al. [87] provides a dynamic representation of how various factors interact to promote 
sustainability. I found this model to be more useful for discussing the factors that 
influence sustainability. The model was developed on the basis of an extensive 
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literature review and incorporates three key components: program, health, and drivers 
(Figure 2) [87]. Health refers to the health concerns that the program addresses. 
These two components can be considered interchangeable with quality problems and 
interventions. Drivers represent the factors that influence the implementation and 
effectiveness of the program [87]. With regard to quality improvement, these three 
components are surrounded by context and resources. 
 
The two-way arrows in the model indicate that the interactions between the three 
components are dynamic. Thus, improvements cannot be understood as a linear, 
sequential process that comprises the identification of the problem and 
implementation and adaptation of interventions. Furthermore, the model suggests 
three factors that influence the interaction between the three components: quality 
cycle, problem definition, and political economy. 
 
 
Figure 2. A model for sustainable health programs (Reprinted with permission from 
Elsevier). 
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3.4 Analytic model and research questions 
Figure 3 is based on Donabedian’s [92] structure, process, and outcome model and 
illustrates my analytical model. The interventions in the case study targeted structures 
and processes to improve outcomes. They were implemented in a particular context. 
The way contextual factors interacted with the interventions affected the change 
process. The figure also indicates that improvements should be sustained, and factors 
can contribute to this. The numbers in the figure refer to the following research 
questions: 
 
1. What interventions did Førde Hospital implement to reduce cancellations? 
2. What were the effects of these interventions? 
3. How did the patients experience the changes? 
4. How did contextual factors affect the change process? 
5. What factors contributed to the sustainability of the improvements? 
 
 
Figure 3. Analytical model. 
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4. Material and methods 
4.1 Choice of methods 
The interventions that were implemented at Førde Hospital contained several 
components that interacted with each another and with contextual factors to produce 
the outcomes. Furthermore, the interventions targeted a large group of people and 
different organizational levels. The interventions fulfill the criteria for complex 
interventions as defined by Craig et al. [104]. Consistent with the recommendations 
offered by Davidoff, our research questions were not limited to demonstrating the 
effect of the interventions. We also studied how contextual factors influenced the 
effects and factors that contributed to sustaining the improvements. Thus, we used a 
retrospective, observational case study design with multiple units of analysis that 
combined qualitative and quantitative data to explore our research questions [105-
107]. We choose Førde Hospital as the case because it was potentially interesting 
based on their reputation of working systematically with quality improvement. 
Furthermore, we were given permission to collect qualitative and quantitative data, 
which included longitudinal outcome measures that enabled us to study the 
sustainability of improvements. 
 
As recommended by Yin, we studied the case using different perspectives [108]. We 
took advantage of the flexibility offered by the case study design, in which one 
finding can provide directions for further data collection and analysis [108]. First, we 
explored what the hospital actually did to improve care and assessed the outcomes of 
the interventions (Paper 1). Second, we assessed how the patients experienced the 
outcomes of the interventions (Paper 2). Our analysis of these data enabled us to have 
a different perspective and use theoretical frameworks to explore how contextual 
factors influenced the change process and the sustainability of improvements (Papers 
1 and 3). 
 
We used qualitative data from interviews with employees and quantitative measures 
from the hospital’s administrative system to study the interventions and assess their 
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effects. Because of limited knowledge about patients’ experiences with interventions 
to reduce cancellations and because experiences are qualitative by nature, we used 
qualitative data to explore how patients perceived the outcomes of the interventions 
[109]. We used qualitative data from interviews with employees to explore how 
contextual factors influenced the outcomes and explore the factors that contributed to 
sustained improvements. Below I describe how we collected and analyzed the 
quantitative and qualitative data. 
 
 
4.2 Collection and analysis of quantitative data 
From the hospital’s patient administrative system, we obtained the number of planned 
and performed operations and cancellations per month. Based on these numbers, we 
calculated the monthly cancellation rates. A planned operation that was cancelled 
within 24 h of the scheduled time was defined as a cancellation. 
 
As recommended by Dexter et al. [110], we compared transformed cancellation rates 
before and after the interventions using a t-test because this method has been shown 
to be robust for comparing cancellation rates [110]. We transformed the monthly 
cancellation rates using Freeman-Turkey Double Arcsin Transformation and applied 
Student’s t-test on the transformed rates using SPSS 18.0 software [110]. We used 
statistical process control to analyze whether changes in cancellation rates coincided 
with the interventions and whether improvements were sustained. The cancellation 
rate is nonconformance per unit (the number of cancelled operation divided by the 
total number of planned operations per month); therefore, we used a U-chart. We 
used the Mann-Whitney U test to compare scheduled and performed operations 
before and after the interventions because these numbers were not normally 
distributed. 
 
Because cancellations varied by specialty, an increase in the number of operations 
performed after the interventions in a department with low cancellation rates could 
disproportionately affect the total number of cancellations at the hospital [4]. To 
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assess this effect, we calculated the expected number of cancellations for each 
department for the time period after the interventions (i.e., the product of pre-
intervention cancellation rates and number of scheduled operations after the 
interventions for each department). Based on these numbers, we calculated the 
expected cancellation rate for the entire hospital for the time after the interventions 
(i.e., the sum of the expected number of cancellations for each department divided by 
the total number of scheduled operations). 
 
We recorded the volume of elective surgeries, emergency surgeries, and consultations 
at outpatient clinics because an increase in the volume of one of these activities could 
affect the volume of any of the others. Data on emergency cases for the Department 
of Ophthalmology were incomplete and therefore excluded (it accounted for less than 
1% of the total number of emergency cases). To compare the number of emergency 
cases before and after the intervention, we used the Mann-Whitney U test. To 
compare the number of consultations at the outpatient clinics, we used Student’s t-
test. 
 
Changes in the ratio of capacity and demand could influence the cancellation rate 
[23]. We measured capacity as the number of hours available for surgery per week 
and number of full-time equivalents per year for the involved departments. Data on 
full-time equivalents were only available after January 2008 because the hospital 
changed its data system. We used the number of scheduled operations per month as a 
measure of demand. 
 
The degree of utilization of the list of scheduled operations, particularly list overruns, 
can influence cancellation rates [17]. Consistent with Pandit et al. [17], we classified 
a list that finished > 10% after the scheduled end time as overrunning. Data about list 
overruns were only available for the time after the interventions. Finally, we recorded 
the number of cancellations per month caused by the hospital not being able to finish 
the scheduled list and used Student’s t-test to compare this measure before and after 
the interventions. 
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4.3 Data collection and analysis of qualitative data 
4.3.1 Interviews with employees 
We interviewed employees to explore how the hospital redesigned the pathway for 
elective surgery, how contextual factors and the interventions influenced the 
outcomes, and how the improvements were sustained. Interviews were semi-
structured and based on a guide. The guide was grounded in a literature review and 
administrative hospital documents that described the overall aim of the improvement 
project and mandate of the improvement teams. The documents were not subject to a 
formal document analysis. They were merely used as background information when 
developing the interview guide [105]. The questions in the guide covered the typical 
phases of an improvement project: local problem, setting, context, intended 
improvement, planning of interventions, implementation of interventions, outcomes, 
and efforts to sustain outcomes [78]. Questions about how the organization changed 
its behavior were based on the four themes of the ELO model, reflecting the tasks that 
an organization needs to address to create and share new knowledge [97]. 
 
We used purposive sampling. To cover a wide range of viewpoints, we recruited 
interviewees with different professional backgrounds (e.g., physicians, nurses, 
secretaries, and leaders) who worked in different departments that were involved in 
the clinical pathway that was changed [111]. Furthermore, the interviewees’ degree 
of participation in the improvement work varied. Some had participated in planning 
the interventions, whereas others were not directly engaged in the work. I completed 
interviews with 20 employees during June and July 2010. Each respondent was 
interviewed once. Table 1 in Paper 2 presents the characteristics of the interviewees. 
 
4.3.2 Interviews with patients 
We collected qualitative data through interviews with patients to explore their 
experiences with the interventions aimed at reducing cancellations. To enhance data 
validity, we included patients from two hospitals, Hospital A and Hospital B [105]. 
These two hospitals belong to the same local health authority and share the same top 
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management. Hospital A is Førde Hospital, where the pathway was redesigned. 
Hospital B was used for comparison and is a local hospital with three operating suites 
and 14 surgical beds. It performs gynecological and orthopedic surgery. Initially, both 
hospitals had a similar clinical pathway for elective surgery and faced the same 
quality problems with their services for elective surgery. The management of the 
health authority, therefore, planned to redesign the pathways in both hospitals. For 
practical reasons, the plan was abandoned at Hospital B, which gave us the 
opportunity to compare patient experiences from the redesigned and original 
pathways, thereby relating the experiences to the interventions.  
 
Clinicians at Hospitals A and B recruited 10 and 8 patients, respectively, to the study. 
They handed out an information letter that described the purpose of the study to 
patients who received their medical pre-assessment before surgery. Patients who 
wanted to participate in the study signed an informed consent form. This form was 
returned to me, and I contacted the patients by phone after they had completed their 
surgery to schedule the interviews. 
 
The interviews were semi-structured and followed a guide with open-ended questions 
that were structured around the phases that patients went through to have their 
surgery performed: consultation at the outpatient clinic, the time spent waiting for 
surgery, and the stay in the hospital when surgery was performed. Before developing 
the guide, we reviewed the literature on patients’ experiences with interventions to 
improve care [112-115]. The guide also included open-ended questions about how the 
patients experienced their care with regard to the interventions that had been 
implemented (e.g., new procedures for scheduling surgery and calling patients at 
home prior to surgery). 
 
I completed telephone interviews with 18 patients (14 patients, two mothers, and two 
fathers) between January and March 2011. When the patients were less than 18 years 
of age, I interviewed one of their parents. One patient withdrew his/her consent to 
participate, and one interview was incomplete because of technical difficulties. Thus, 
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16 interviews were eligible for analysis (eight from Hospital A and eight from 
Hospital B). The characteristics of the interviewees are provided in Table 2 in Paper 
2. 
 
4.3.3 Analysis of qualitative data 
We followed a similar approach when we analyzed the interviews with employees 
and patients, guided by three generic steps as described by Creswell [116]: preparing 
and organizing data, reducing data into themes through a process of coding and 
condensing, and representing the findings in figures, tables, and a discussion. 
 
Analysis of employee interviews  
First, we analyzed the employee interviews to understand how the pathway had been 
redesigned. We structured our data chronologically according to the various phases of 
the improvement project. We then performed a content analysis as described by 
Hsieh and Shannon [117]. 
 
In accordance with the knowledge we derived from the literature review, we 
developed a coding scheme based on the following categories: local context, need to 
improve, interventions, implementation, effects of interventions, and adaptation of 
interventions. I coded the interviews. By reflecting on the codes and interpreting the 
relationships between them, we reduced the data into themes and identified how the 
hospital had planned and implemented interventions to address the quality problems, 
the intended effects of the interventions, and the actual effects of the interventions. 
We compared quantitative measures with qualitative descriptions of the intended 
mechanism for change to enhance the rigor of our analysis. 
 
We performed a content analysis of the interviews with the employees to explore how 
contextual factors affected the improvements [117]. The codes were derived from the 
data [117]. I coded the dataset. By reflecting on the codes, we identified common 
themes and related these themes to the entire improvement process that we had 
identified in our previous analysis [109]. These themes, in turn, were related and 
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categorized according to the MUSIQ framework [80].  
 
To explore how the improvements were sustained, we performed a content analysis 
of the employee interviews using a coding scheme based on the main themes in the 
ELO model [97, 117]. I coded the dataset. During the analysis, I added new codes 
derived from the data [116]. Through an iterative process of coding, reflecting on the 
codes, and condensing, we identified common themes [109]. We interpreted the 
themes with regard to our theoretical frameworks and represented the relationship 
between the themes in Figure 1 in Paper 3 [116, 118]. 
 
Analysis of patient interviews 
We performed a content analysis to explore how the patients experienced the 
interventions [117]. We developed a coding scheme that reflected the interventions 
that the hospital had implemented to improve the quality of care: earlier clinical pre-
assessment, patient participation in scheduling surgery, telephone call to patients 
prior to surgery, and centralized preparation and discharge. I coded the interviews and 
identified passages where the patients described experiences related to these 
interventions. We compared patient experiences from the two hospitals to identify 
how the patient experiences were related to the actual interventions that were 
implemented to reduce cancellations. Through an iterative process of coding, 
reflecting on the codes, and condensing, we identified common themes for how the 
patients experienced the interventions [116].  
 
 
4.4 Ethical considerations 
The Western Department of the Regional Committee for Medical and Health 
Research Ethics in Norway deemed a full ethical review unnecessary because the 
study did not use sensitive patient data. The Norwegian Social Science Data Services 
reviewed ethical aspects related to collecting and handling data (i.e., voluntary 
participation based on informed consent, anonymity of informants, and data storage) 
and approved the study protocol. Employees and patients participated voluntarily, 
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based on informed, written consent, and could withdraw from the study at any time. 
 
 
4.5 Literature review 
Relevant literature for the dissertation was found by combining intuitive and formal 
search techniques. I searched PubMed and Google Scholar using various phrases, 
including “surgery cancellation,” “quality improvement,” “context,” “quality 
improvement sustainability,” “quality improvement research agenda,” and “quality 
improvement learning theory.” Articles identified through this search served as a 
starting point for intuitive approaches using their reference lists, related articles, and 
citing articles in PubMed. I also performed a manual search of the latest volumes of 
BMJ Quality and Safety. The final date for the literature search was April 30, 2012. 
 
 
4.6 Methodological considerations and limitations 
Below I discuss the methodological considerations and limitations of our case study 
and what steps we took to enhance the quality and credibility of our research [108]. I 
structured the discussion around the following three main themes: study design, data 
collection, and data analysis. 
 
 
4.6.1 Study design 
Choosing a design 
Our case study was observational and retrospective. Such a design has the limitations 
of information bias and confounding. Therefore, we cannot prove causality between 
the interventions and the observed outcomes. According to Yin, a case study is a 
suitable design when “how and why questions are being asked about a contemporary 
set of events, over which the investigator has little or no control” [105, p 13]. 
Furthermore, a case study design is particularly suitable for exploring how context 
influences outcomes [108]. The research questions of this dissertation were related to 
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how and why questions about an ongoing process. The interventions were 
comprehensive, implemented in a complex organization, and evolved over time; 
therefore, we could not control what happened. Moreover, one of our purposes was to 
explore the effect of contextual factors, which renders a traditional experimental 
design that tries to exclude the influence of such factors less suitable [69]. A case 
study design makes long-term follow-up feasible and allowed us to combine 
quantitative and qualitative data to assess the outcomes of the interventions and 
sustainability of the improvements. An important aim for quality improvement 
research is to foster the spread of successful improvements by developing knowledge 
about how and why the interventions work in different settings. Case study research 
can contribute to such theory building [119]. Despite its limitations, we found a case 
study design appropriate for our purpose. 
 
Operationalizing the case study 
A case study should be operationalized using a model that enhances its reliability and 
validity [108]. Our case study had both exploratory and explanatory elements. 
Because we did not have detailed information about what the hospital had done to 
improve the quality of care and what the outcomes were up front, we could not 
operationalize the case study in a complete model before we began data collection. 
As we began to collect and analyze data, we operationalized the case study by 
developing a framework that described the interventions and how they contributed to 
improved care [108].  
 
Alternative explanations of the observed effects are an important part of such a 
framework [108]. In our study, changes in the cancellation rates were a key finding 
because we used it as a measure to demonstrate organizational change and the 
sustainability of the improvements. Therefore, we devoted much effort to 
investigating alternative explanations for changes in this measure [105]. In this work, 
we took advantage of the flexibility provided by the case study design, in which the 
design, data collection, and analysis can be an iterative process. Based on feedback 
from reviewers and findings from the literature, we added alternative explanations to 
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our framework during the study period (e.g., how demand, operating capacity, and 
list overruns affect changes in cancellation rates). 
 
4.6.2 Data collection 
We responded to the challenge of information bias and confounding using multiple 
types of data from various sources in our case study to achieve data triangulation, 
thus enhancing the validity of our findings [105, 109]. Below I discuss the quality and 
credibility of the data that we used as case study evidence. 
 
Quality of quantitative data 
We collected a wide range of quantitative data that we used to assess the effects of 
the interventions and investigate alternative explanations for the observed effects. All 
of our quantitative data were routine data from the hospital’s administrative systems. 
The advantage of this type of data is that it is readily available at low cost. Because 
the data are anonymous, data collection involves fewer ethical problems [120]. 
However, using routine data may also have some pitfalls [120]. 
 
Routine data might be originally collected for a different purpose, thereby decreasing 
validity. Our quantitative data were originally collected for the same purpose as they 
were used in our research (i.e., data about cancellations and planned operations were 
registered to monitor the cancellation rate). The only exception was our measure for 
surgery demand. The recommended way of measuring surgery demand is the number 
of minutes needed per week to perform operations on the referred patients [26]. Such 
a measure was not available. Instead, we used the number of planned operations per 
month. The hospital did not collect this information to monitor demand. Nonetheless, 
I argue that this measure reflects demand because if there is an increase in demand 
then more operations will be scheduled per month. 
 
Routine data can be incomplete [120]. Parts of our data were incomplete. Data about 
emergency cases for the Department of Ophthalmology were incomplete for part of 
the study period and were therefore omitted. Based on the years for which data were 
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available, emergency cases from this department accounted for less than 1% of the 
total number of emergency cases, and omitting these data should not influence the 
overall outcomes. Because of changes in the hospital’s computer system, information 
about full-time equivalents was only available after January 2008. Our calculation of 
the number of full-time equivalents before the interventions was based on data from 
January 2008. Therefore, the number may not be representative of the entire pre-
intervention period. The mean number of full-time equivalents after the interventions 
was 280, compared with 279 before the interventions, indicating no increase during 
the post-intervention period. These quantitative data were also supported by 
qualitative data from the interviewees, in which employees told us that no substantial 
change in the number of full-time equivalents occurred during the study period. 
Therefore, I argue that that the number of full-time equivalents unlikely increased 
after the interventions. 
 
We have not specifically assessed the accuracy of our quantitative data. To do so, we 
would have had to match the data from the administrative system with their 
corresponding medical records to verify whether surgeries were, in fact, cancelled or 
performed. This procedure would pose an ethical problem because the data would no 
longer be anonymous. When balancing data accuracy with ethical problems, we 
decided to not apply for permission to match the data because our data were primarily 
recorded by the hospital for the same purpose as our research. 
 
Case mix may represent a threat to the validity of routine data [120]. Individual 
characteristics of patients and their diseases might vary before and after the 
interventions. This difference, in turn, could affect the cancellation rates. We did not 
have access to data regarding individual diagnoses and disease characteristics and 
could not adjust for such an effect. 
 
Quality of qualitative data 
The sample size might influence the validity of qualitative data. I made case notes of 
the interviews with employees and patients and began analyzing the data before I had 
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completed the data collection. The analysis and data collection, therefore, were 
iterative processes. Based on the case notes and our analysis, we did not learn 
anything new from the last two to three interviews with employees and patients. 
Newly collected information was repetitious and confirmed our previous findings. I 
argue that we reached redundancy, and our data sample became saturated [109, 121, 
122]. Thus, our sample size was sufficient for our purpose [109, 122]. 
 
A conclusion of saturation might be reached prematurely if the data sample is not 
representative [121]. We used purposive sampling when we collected qualitative data 
[111]. Our objective was to explore the organizational change process from different 
perspectives and the patients’ experiences with the interventions to reduce 
cancellations. The degree of involvement in improvement work, profession, the 
department to which the individual belonged, experience, patient age, gender, and 
type of surgery might affect the information we wanted to collect. To capture a wide 
range of viewpoints, we interviewed employees from different professions (e.g., 
physicians, nurses, managers, project support personnel, and secretaries) with varying 
degrees of work experience. The degree of participation in the improvement work for 
those interviewed varied. Some were directly involved in the improvement groups, 
whereas others were not directly involved. For the patient interviews, we included 
patients who had experienced both the new and old pathways, and we included 
patients form different age groups who had gone through various types of surgical 
procedures. I argue that our sample of interviewees was sufficiently diverse to 
capture a wide range of experiences [111].  
 
4.6.3 Data analysis 
To enhance the reliability of the analysis, Yin recommended constructing a case 
study database and separating the case study evidence from the researchers’ 
interpretations when the findings are presented [108]. We created a case study 
database by organizing our quantitative data in an SPSS file and our qualitative data 
in a HyperRESEARCH file. I present the case study findings in the results section 
and the interpretations of the findings in the discussion section to clearly distinguish 
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between them, thereby minimizing researcher bias [108, 111].  
 
As indicated by Barbour [123], our purposive sampling procedure also had 
implications for how we analyzed our data. We compared and presented findings 
from clinicians with various degrees of involvement in the improvement process and 
likewise from patients who had experienced the pathway before and after the 
redesign. This analytic approach enhanced the validity of the analysis. 
 
Patton suggested three types of triangulation that can enhance the reliability and 
validity of data analysis: method triangulation, analyst triangulation, and 
theory/perspective triangulation [109]. We used all of these types of triangulation in 
our case study. 
 
By combining qualitative and quantitative methods in a complementary way, we 
achieved method triangulation, which enhanced the rigor of our analyses [106, 124]. 
When analyzing our quantitative data, we used different approaches. We used both 
parametric and nonparametric tests to compare cancellation rates and the number of 
operations performed before and after the interventions, which enabled us to quantify 
the improvements and calculate p values. Furthermore, we used statistical process 
control to assess whether the changes were sustained and whether reductions of the 
cancellation rates coincided with the interventions. By combining these methods, we 
found a significant decrease in the cancellation rates after the interventions. The 
changes coincided with the implementation of the interventions, and the changes 
were sustained. For our analysis of the qualitative data, we used different variations 
of content analysis with codes derived from the data and from frameworks defined 
from the literature.  
 
We used different approaches to secure analyst triangulation. As recommended by 
Barbour [123], co-researchers were presented with excerpts of the dataset of 
employee interviews to validate the coding and quotations that we presented in the 
articles. One of the main purposes of the employee interviews was to get an overview 
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of the change process. To reduce errors, we asked three key respondents at the 
hospital to validate a narrative that described what the hospital had done to redesign 
the pathway for elective surgery [125]. Oddbjørn Bukve read the patient interviews 
and validated their coding. 
 
We used various theoretical perspectives and frameworks in our analysis of the case. 
For example, we used theories of organizational learning to explore how the 
improvements were sustained and the MUSIQ framework to explore how contextual 
factors influenced the outcomes. We assessed improvements in the quality of care 
according to three quality perspectives [36, 80, 97]. Therefore, we secured theory 
triangulation in our analysis [109]. 
 
In summary, the main limitation of our study was that it was a retrospective, 
observational, single case study that was partially based on quantitative routine data. 
Despite this limitation, the design allowed us to learn from a successful case. By 
combining qualitative and quantitative data, we demonstrated that the quality of care 
was improved and explored how contextual factors influenced the improvements. 
Furthermore, the design and choice of data made a long observation time possible, 
which enabled us to study the sustainability of the improvements and factors that 
contributed to this. The way we used theoretical perspectives contributed to a deeper 
understanding of the findings and rendered theoretical generalizations possible. 
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5. Results 
The presentation of the results is structured according to my five research questions. 
 
5.1 The interventions 
In Paper 1, we used data from employee interviews and found that Førde Hospital 
implemented the following interventions when redesigning the pathway for elective 
surgery:  
x One common entry point for all referrals to elective surgery 
x Earlier and improved clinical pre-assessment  
x Patient participation in scheduling surgery 
x Centralization of preparation and discharge of patients in one unit 
x Telephone call to patients 2 days prior to surgery 
x Computer-based system for scheduling operations for all departments 
 
A detailed description of the pathway before and after the redesign and interventions 
is provided in Table 2 in Paper 1. The interventions were based on discussions in the 
improvement groups, recommendations in the literature, and a site visit to a hospital 
where cancellations were reduced. The interventions were implemented in March 
2008. 
 
 
5.2 The effects of the interventions 
The mean cancellation rate was reduced from 8.5% to 4.9% (95% CI for mean 
reduction, 2.6-4.5; p < 0.001) after the interventions. The U-chart (Paper 1, Figure 1) 
demonstrated a sustained change in cancellation rates. The shift in the process 
coincided with the interventions at month 38. After the interventions, the cancellation 
rates were more stable, and all points (i.e., registration of monthly cancellation rates) 
were below the centerline. The median number of operations performed per month 
increased by 17 %, from 323 to 378, after the interventions (p = 0.04). 
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Our first paper also included qualitative data about the effects of the interventions 
obtained through interviews with the employees. In the redesigned pathway, the 
medical pre-assessment was performed well ahead of the surgery so that medical 
issues could be taken care of. The telephone call to patients prior to the surgery was 
useful for preventing cancellations caused by inter-current diseases among children 
scheduled for otolaryngology surgery. The division of labor between the surgeon and 
anesthesia personnel regarding medical pre-assessment was clarified, and the 
anesthesia personnel had laboratory results and the surgeon’s commentary when they 
conducted their pre-assessment. 
 
Through employee interviews, we collected qualitative data on how various parts of 
the interventions contributed to the observed effects. The main elements of the 
interventions that contributed to decreased cancellation rates were earlier medical 
pre-assessment, telephone calls to patients, patient participation in deciding the time 
for surgery, and a designated operating theater for emergency cases. 
 
A new computer application integrated surgery planning across all of the departments 
and provided an overview of the total available capacity. Together with the new 
position of a capacity coordinator who oversaw the scheduling of surgery, the new 
computer application contributed to a better utilization of the surgery lists and an 
increase in the number of operations performed. 
 
In our first paper, we also collected quantitative data to explore how factors other 
than the interventions could have affected the observed outcomes. The capacity to 
perform surgery, utilization of the surgery list, and activities other than elective 
surgery could affect the decrease in cancellation rates and increase in the number of 
operations performed. 
 
The median number of scheduled operations per month increased from 373 to 400 
after the interventions (p = 0.04). The capacity to perform surgery increased stepwise. 
It began at 270 h per week and reached a maximum of 338 h per week 3 months after 
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the interventions. It then decreased to 304 h per week and remained unchanged for 
the remainder of the study period. The number of full-time equivalents for the 
involved departments was 279 in January 2008. The mean number of full-time 
equivalents for the time period after the interventions was 280 (95% CI, 277-283). 
 
Before the interventions, the mean number of total cancellations was 28.1 per month 
(95% CI, 24.7-31.5). Of these 28.1 cancellations, 4.2 were caused by the hospital 
being unable to finish the scheduled surgery lists as planned (95% CI, 3.1-5.4). After 
the interventions, this number decreased to 3.1 per month (95% CI, 2.1-4.1, 
p = 0.147). The proportions of overrunning surgery lists for the involved departments 
after the interventions were 1.2% for ophthalmology, 2.8% for ear, nose, and throat, 
21.1% for gynecology, 22.2% for general surgery, and 27.7% for orthopedics. 
 
The mean number of consultations at the outpatient clinics increased from 2722 to 
3021 per month (p = 0.006). No change in the number of emergency cases per month 
was found after the interventions (p > 0.999). The mean number of cancellations per 
month caused by emergency cases having priority over elective surgery was 1.46 
(95% CI, 0.8-2.1) before the interventions and 0.1 (95% CI, 0.1-0.4; p < 0.001) after 
the interventions. 
 
The change in the distribution of the number of operations performed between the 
departments after the interventions could affect the overall cancellation rate for the 
hospital. The expected cancellation rate for the time after the interventions, calculated 
from pre-intervention cancellation rates and the number of scheduled operations after 
the interventions, was 8.2%. 
 
 
5.3 Patient experiences with the changes 
In Paper 2, we interviewed patients to explore how they experienced the effects of the 
interventions. Table 1integrates the main changes in the pathway that affected the 
patients, the employees’ intention with the changes, and the patients’ experiences. 
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Table 1. Changes in pathway, employees’ intentions with changes, and patients’ experiences with the 
changes. 
 
Old pathway New pathway Employees’ 
intended effect 
with interventions 
Patient experience with 
intervention 
Patients did not participate in 
deciding the time for their 
surgery. 
 
Patients left the consultation at 
the outpatient clinic without 
an appointment for surgery, 
and they were notified about 
the scheduled appointment for 
surgery in a letter. 
Patients participated in 
deciding the time for 
surgery. 
 
Patients received their 
appointment at the 
consultation when the 
decision to perform 
surgery was made. 
Reduce 
cancellations. 
 
Make care more 
patient-centered. 
 
 
Patients valued participation 
in scheduling surgery because 
it allowed them to integrate 
the planned surgery into the 
way they live their lives. 
No routine for calling patients 
prior to surgery. 
Patients were called 2 
days prior to surgery 
to ensure that they 
were ready for 
surgery. 
Reduce 
cancellations. 
For the patients, the phone 
call indicated that the hospital 
cared about their well-being 
and that the hospital was 
prepared to deal with their 
particular situation.  
Preparation and discharge of 
patients took place at 
respective surgical 
departments. 
Preparation and 
discharge of surgery 
patients was 
centralized in one 
location.  
Use resources 
more effectively to 
make care more 
efficient. 
Patients had to relate to fewer 
healthcare personnel, which 
contributed to a perception of 
safety. 
 
In Paper 2, we identified three themes related to how the patients experienced the 
new pathway: the importance of integrating surgery into the way patients live their 
lives, individualized preparation before hospital admission, and the importance of 
relating to fewer clinicians during a hospital stay. The clinicians thought that patient 
participation in deciding when surgery was to take place would be important and 
implemented a new way of scheduling patients. The patients who had participated in 
scheduling surgery valued their participation in the decision, whereas patients who 
had not participated in the decision expressed that doing so would have been 
important. 
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To remind the patients of their appointment and prevent cancellations caused by 
inter-current illness, Førde Hospital began calling patients 2 days prior to surgery to 
ensure that they were in good health and ready for surgery. Findings from the patient 
interviews indicated that the phone calls had an effect beyond preventing 
cancellations. The patients felt that the phone call demonstrated that the hospital 
cared about their well-being and that the hospital was prepared and ready for their 
particular situation. 
 
To optimize resource utilization, Førde Hospital established a day surgery center and 
centralized preparation and discharge of patients at this facility. This centralization 
required patients at Førde Hospital to relate to fewer healthcare professionals during 
their stay at the hospital because they no longer went through the regular ward. 
Patients from both hospitals emphasized the importance of relating to few healthcare 
professionals during a hospital stay. 
 
Data from the patient interviews indicate that Førde Hospital implemented 
interventions that changed care in a way that respected and responded to the patients’ 
needs, thereby contributing to patient centeredness. Patient participation in 
scheduling surgery, for instance, allowed the patients to make choices that fit their 
particular situation and integrate surgery into the way they lived their lives. 
 
 
5.4 Contextual factors 
In Paper 1, we used data from employee interviews to identify contextual factors that 
influenced the observed outcomes. 
 
The patients had complained about unclear information and waiting times. This input 
was used in the improvement process and gave direction to the improvement efforts, 
and contributed to a common understanding among employees that change was 
necessary. 
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The top management of the local healthcare authority decided to work more 
systematically with quality improvement in general and developed a common 
strategy for conducting quality improvement projects. The core aim of the strategy 
was to involve frontline professionals in detecting systemic problems and 
subsequently improve the corresponding clinical processes. The top management 
emphasized the system perspective in the improvement efforts by stating that all of 
the improvement projects were meant to address professional, patient, and 
management quality. 
 
In accordance with the improvement strategy, a wide range of frontline professionals 
from different departments and with different professional backgrounds participated 
in improvement groups that planned and developed the interventions. These project 
groups received guidance and support from a small administrative unit about practical 
tools and improvement techniques. The project groups communicated regularly with 
each other and the involved departments. Through regular meetings with healthcare 
personnel who were affected by the change process, leaders and project groups 
received feedback on the proposed actions. 
 
The interventions included changes in structural elements of the clinical system (i.e., 
a new day surgery center and new computer application for scheduling operations). 
The structural changes affected the clinical processes, and clinicians were allowed 
sufficient time to actually rework the corresponding clinical processes. 
 
Middle managers played an important role in implementing and adapting the 
interventions. Through their presence and participation in the daily work processes, 
they served as role models, monitored the degree of implementation of the 
interventions, and received feedback from clinicians on the need to adapt the 
interventions to the local context. 
 
Førde Hospital introduced a computer-based system for scheduling surgery. It 
contributed to the integration of surgery planning across departments and provided 
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the necessary overview that allowed patients to participate in scheduling surgery. The 
way information technology was introduced contributed to an emphasis on the system 
perspective in the improvement efforts. 
 
 
5.5 Factors that contributed to the sustainability of the 
improvements 
In our third paper, we used data form employee interviews at Førde Hospital to 
identify factors that contributed to sustained improvements. Our analysis of the 
interviews was guided by theoretical organizational learning frameworks. 
 
During the course of the improvement project, clinicians developed a revised 
understanding of their clinical system and its interdependencies. They became 
increasingly aware of how different elements of their clinical system needed to 
interact to improve overall performance and how they contributed to this 
improvement themselves through their own work. The new understanding emerged 
from a process in which clinicians shared information about their regular work 
activities and reflected on this information in relation to how the clinical system as a 
whole could be improved. 
 
The new understanding represented a change in the clinicians’ mental model of their 
clinical system. When the clinicians collectively reflected on this new model in the 
improvement groups, this information was shared and incorporated at the 
organizational level. The new mental model induced changes in organizational 
behavior. A new mental model that is shared at an organizational level and induces 
changes in organizational behavior implies that double-loop organizational learning 
has occurred. 
 
Double loop-learning that was based on the new understanding of the clinical system 
contributed to sustained improvements by influencing the improvement process in 
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three important ways: systemic problems that clinicians had been unaware of earlier 
were detected and could be addressed, work processes were changed with regard to 
what was appropriate from a system perspective, and the clinicians’ ability to adapt to 
the interventions was improved. 
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6. Discussion 
I structure the discussion around the five research questions. First, I present the 
interventions and discuss the connections between them and the quality problem. 
Second, I discuss the effects of the interventions, structured according to Øvretveit’s 
[36] three quality perspectives. My third research question about how the patients 
experienced the changes corresponds to Øvretveit’s client perspective, and I will 
discuss the second and third research questions together. In this discussion, I also 
include a section about how various elements of the interventions might have 
contributed to the observed effects and relate this to previous research. Third, I 
discuss how contextual factors influenced the change process. Fourth, I discuss the 
factors that might have contributed to sustained improvements. Finally, I discuss the 
implications of my findings. 
 
 
6.1 The interventions 
The reasons for cancellations are complex because they are related to patients, 
organizational issues, and clinical staff [1, 2]. Cancellations occur because the clinical 
system performs suboptimally (e.g., poor scheduling, inadequate medical pre-
assessment, and facility short-comings) [17, 22, 25, 27, 29, 30]. To reduce 
cancelations, the clinical system should be changed. The interventions should target 
the various reasons for cancellations, thereby contributing to changing the clinical 
system. 
 
Førde Hospital redesigned the pathway for elective surgery by implementing 
interventions that contained several elements. The main components of the 
interventions were earlier and improved clinical pre-assessment, patient participation 
in selecting the date for surgery, centralization of preparation and discharge of 
patients in one unit, a telephone call to patients 2 days prior to surgery, and a 
common computer-based system for scheduling operations for all departments. 
Patient participation in scheduling surgery and the telephone call were measures that 
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targeted patient-related reasons for cancellations. Earlier and improved pre-
assessment targeted reasons related to the clinical staff. The new computer system 
targeted reasons related to organizational issues and planning. Together, these 
interventions targeted various reasons for cancellations and contributed to a change in 
the clinical system. 
 
Changing the clinical system can be viewed as organizational learning [96]. 
Organizational learning is manifested through new organizational routines, and the 
effects of these changes can be measured [126, 127]. Cancellations are caused by a 
system that performs suboptimally, and organizational changes will consequently be 
reflected in changes in the cancellation rates. The cancellation rates, therefore, can be 
used as a measure for the effect of the organizational changes. One of my main 
findings, which will be discussed further in the next section, is that the cancellation 
rates were reduced. The change in this performance measure indicates that 
organizational behavior was altered. Accordingly, and consistent with the 
recommendations of Berwick [35], I suggest that the interventions that were 
implemented at Førde Hospital contributed to changes in the clinical system. 
 
 
6.2 The effects of the interventions 
The main findings from our three papers were that the interventions contributed to a 
reduction of cancellations, increased the number of operations performed per month, 
and made care more patient-centered. The U-chart demonstrated that the 
improvements coincided with the interventions and that the improvements were 
sustained for 2 years after the interventions. The fact that all of the registrations of 
monthly cancellation rates in the U-charts after the interventions were below the 
center line is a strong indicator of a shift in the process [128].  
 
The way these findings can be understood as improvements in the quality of care is 
dependent on the concept of quality that is used for assessment [36, 59]. I will relate 
the improvements to Øvretveit’s three perspectives on quality (i.e., client, 
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professional, and management quality) and the IOM’s dimensions of high-quality 
services [36, 51]. 
  
6.2.1 Client perspective 
According to Øvretveit, client quality is “what clients want from the service 
individually and as a population” [36, p 4]. Øvretveit emphasized that client quality is 
more than client satisfaction; “it is a global and enduring attitude towards a service, 
built up from repeated satisfaction over time, rather than a judgment about the service 
in relation to a recent specific transaction” [36, p 29]. The attitude to which Øvretveit 
refers should be the foundation when clinicians plan, develop, and deliver health 
services. In essence, this attitude is also the core element of the IOM’s aim of 
delivering patient-centered care [51]. 
 
Decreased cancellation rates indicates that client quality improved. Cancellations 
imply annoying and potentially harmful delays for the patients [3, 32, 33]. When 
Førde Hospital reduced their cancellations, fewer patients experienced delays. 
Consistent with the aims of the IOM, care became timelier. The cancellation rates can 
also be regarded as an indicator of patients’ access to care. A decrease in the 
cancellation rates implies that the patients’ access to care improved. 
 
The pathway for elective surgery became more patient-centered after the changes. 
Data from the interviews with patients showed that they valued the service after the 
changes and that the services were changed in a way that responded to their needs. In 
the new pathway, the patients participated in scheduling surgery, received a telephone 
call from the hospital prior to surgery, and could relate to fewer healthcare 
professionals during their stay. The changes were consistent with the core principals 
of patient centeredness, implying that the care provider has services that respect and 
respond to patients’ wants, needs, and preferences [129]. In accordance with the 
IOM’s aims, the interventions contributed to patient centeredness [51]. 
 
Data from the patient interviews indicated that the interventions changed care in a 
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way that contributed to a perception of safety. In the redesigned pathway, the 
preparation for surgery and discharge was centralized in one location for all of the 
patients. As opposed to the old pathway, the patients did not enter the regular ward in 
the redesigned pathway. This change implied that the patients had to relate to fewer 
healthcare professionals. The statements from the patients illustrated that a reduction 
of the number of contacts was important because this made it easier for them to know 
whom they were relating to at any given point, and such knowledge even contributed 
to a perception of safety. Our finding is consistent with the findings of Mira et al., 
who found that “knowing what type of professional one was dealing with at any 
given time” was a strong predictor of patient satisfaction in surgery [130, p 536]. 
 
6.2.2 The management perspective 
According to Øvretveit [60], management quality reflects providing care that the 
patients need by using the fewest resources at the lowest cost. This perspective 
corresponds to the IOM’s [51] dimension of providing efficient care. 
 
High cancellation rates imply that a hospital wastes resources by maintaining 
capacity that is not utilized optimally [17]. Reducing cancellation rates does not 
necessarily imply that care becomes more efficient. The reason for this is that the 
spare capacity that is created by reducing cancellations is related to costs and 
structures that are fixed in a short time perspective, such as the number of beds and 
the number of employees. Marshall and Øvretveit [131] introduced the concept of 
theoretical saving to describe this phenomenon, and they suggested that such savings 
can be released in a second cash change by cutting back on the number of beds, 
redeploying staff, or increasing productivity. 
 
In our case, a sustained decrease in the cancellation rates was found after the 
interventions. Decreased cancellation rates represent a theoretical saving that can be 
released through structural cutbacks or increased productivity [131]. The number of 
operations per month increased after the interventions. Hence, Førde Hospital 
released the theoretical saving caused by the reduction of cancellation rates through 
 59 
increasing the number of operations performed. 
 
The increase in the number of operations performed per month exceeded what can be 
explained by releasing the theoretical saving caused by a reduction of the cancellation 
rates. The number of patients referred to Førde Hospital increased after the 
interventions. The hospital managed to handle the increased inflow of patients 
without a corresponding increase in resources. The number of full-time equivalents 
was unchanged after the interventions, and the operating capacity, measured as the 
available minutes per month, decreased. The findings, therefore, indicate that the 
interventions contributed to increased productivity. The combination of decreased 
cancellation rates and an increased number of operations performed is an indicator of 
improved quality of care assessed from a management perspective and according to 
the IOM’s dimension of efficient care. 
 
6.2.3 The professional perspective 
Professional quality reflects “whether the service meets needs as defined by 
professionals, and whether it correctly carries out techniques and procedures which 
are believed to be necessary to meet client needs” [36, p 4]. It corresponds to the 
IOM’s aims of delivering safe and effective care [51]. 
 
Quantitative outcome measures that explicitly demonstrate that care became safer or 
more effective after the changes were not available. A reduction of cancellation rates 
might indicate that the quality of care improved from a professional perspective. 
Inadequate medical pre-assessment is a major cause of cancellations [2, 29]. Patients 
whose surgeries are cancelled because of inadequate pre-assessment may not have 
received effective pre-operative care consistent with best evidence; it might also 
represent a safety problem for the patients [132]. Cancellations might cause harmful 
delays in treatment, and the extra time spent waiting can cause physical and mental 
distress for the patients [32, 33]. A reduced number of cancellations may indicate that 
fewer patients experienced inadequate care prior to their surgery and that care became 
safer and more consistent with what is considered effective care after the 
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interventions.  
 
Our qualitative data also suggest that the quality of care improved from a professional 
perspective. Data from employee interviews showed that the division of labor and 
responsibility between the surgeon and anesthesia personnel regarding medical pre-
assessment was clarified in the redesigned pathway. In the new pathway, anesthesia 
personnel had laboratory results and the surgeon’s commentary when they did the 
pre-assessment. Furthermore, the assessment was performed well ahead of the 
scheduled surgery so that undiscovered medical issues could be addressed in time, 
thereby reducing the probability of a cancellation. The clinical practice for pre-
operative care became more consistent, and communication among health personnel 
became more effective. Therefore, I argue that the interventions might have 
contributed to improved care with regard to safety and effectiveness. This is 
consistent with Kerridge who stated out that outcomes in pre-operative care depend 
on “…well-designed processes, consistent clinical practice and effective 
communication” [133, p 23]. 
 
6.2.4 Integrated quality improvement 
Øvretveit [60] highlighted the importance of planning for integrated quality 
improvement, reflected by a unified improvement of care with regard to client, 
management, and professional quality. This can be difficult to achieve in real life 
because improvements from one perspective can be regarded as a quality reduction 
from another perspective. Typically, improvements from a management perspective 
that focus on cost reductions and increased efficiency can be considered negative 
from a client and professional perspective [134]. Øvretveit [60] stated that a common 
understanding of healthcare quality is a foundation for an organization’s 
improvement efforts. The hospital’s improvement strategy was the foundation for 
their improvement efforts. A core aim of this strategy was to improve the quality of 
care with respect to all three of Øvretveit’s [36] quality perspectives. Our findings 
indicate that the clinicians managed to maintain a holistic approach in their 
improvement efforts, in which they planned and implemented a combination of 
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interventions that simultaneously improved care from all three perspectives. 
 
 
6.3 How elements of the interventions contributed to the 
observed effects 
The interventions were context-dependent and implemented in a dynamic, complex 
clinical system. The distinct effects of the various elements of the interventions, 
therefore, cannot be disentangled or quantified. Below I discuss how various 
elements of the interventions might have contributed to the observed effects and 
relate the findings to previous research. I structured the discussion around the three 
main effects: reduced number of cancellations, increased number of operations 
performed, and increased patient centeredness. 
 
6.3.1 Reasons for reduction of cancellation rates 
Earlier medical pre-assessment 
In the redesigned pathway, medical assessment was done the same day as the 
decision to perform surgery was made, as opposed to the old pathway in which the 
assessment was done closer to surgery. In this way, medical issues that could 
interfere with surgery and cause a cancellation were detected in advance and could be 
dealt with, thereby avoiding cancellations. This findings is consistent with previous 
studies that demonstrated that early preoperative assessment can reduce cancellations 
[25, 27, 29, 30]. 
 
Telephone call 
To remind the patients of their scheduled appointment and ensure that they were fit 
and ready, the hospital began calling the patients 2 days prior to surgery. Data from 
employee interviews indicated that this measure contributed to a reduction of 
cancellations. It was especially useful for preventing cancellations caused by inter-
current diseases among children scheduled for otolaryngology surgery. Because the 
telephone call was made 2 days prior to the scheduled surgery, there was sufficient 
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time to reschedule a new patient if the patient could not keep the scheduled 
appointment. This is consistent with previous research in other settings that 
demonstrated that telephone reminders can reduce non-attendance [135, 136]. 
 
Patient participation in scheduling surgery 
Allowing patients to select the time for surgery, giving them earlier notice of their 
surgery day, and sending reminders can reduce cancellations [16]. Involving patients 
in the scheduling of surgery may increase satisfaction with treatment decisions during 
the initial consultation, which is a strong predictor of whether a patient will attend the 
surgery [137]. In the redesigned pathway, the patients participated in planning the 
date of their surgery and received the actual date of the operation before they left the 
outpatient clinic. Data from the patient interviews showed that these measures were 
valued by the patients. Consistent with proposals in the literature, I suggest that 
patient participation in deciding the time for surgery contributed to the reduction of 
cancellations [16].  
 
Emergency cases 
Emergency cases have priority over elective surgery and may therefore cause 
cancellations. As part of the interventions, one operating theater was designated for 
emergencies. Cancellations caused by emergency cases were practically eliminated 
after the interventions. The number of emergency cases was the same before and after 
the interventions; thus, the reduction was not caused by an overall reduction of the 
number of emergency cases. Therefore, the designated day-time theater for 
emergency cases likely contributed to the reduction of the cancellation rates through 
fewer conflicts between elective and emergency surgeries. This finding is supported 
by previous studies that suggested the designation of day-time theaters for 
emergencies [26, 138].  
 
6.3.2 Alternative explanations for the reduction of cancellation 
rates 
The reduction of cancellation rates is a key finding in our case study because we used 
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it as an indicator of the effect of the interventions and indicator of sustained, 
organizational change. To enhance the validity of this finding, I will discuss how 
factors other than the interventions themselves might have influenced the cancellation 
rates [108]. 
 
Cancellation rates vary across specialties [4]. A disproportionate increase in the 
number of operations performed after the interventions in a department with low 
cancellation rates could contribute to a reduction of the overall cancellation rate for 
the hospital. I adjusted for this effect by calculating the expected cancellation rate 
after the interventions. This rate was 8.2%, whereas the observed rate before the 
interventions was 8.5%. A minor difference was found between the calculated and 
observed cancellation rates, indicating that a disproportionate increase may have 
contributed to the reduction of cancellations. The effect, however, was small and can 
only explain a small portion of the observed reduction of the cancellation rates. 
 
A decrease in the pressure on surgical services can reduce cancellation rates [23]. 
Pressure on surgical services depends on the ratio between demand and capacity. The 
findings indicated an increase in demand after the interventions because the number 
of operations scheduled per month increased. Capacity measured as the number of 
hours available for surgery per week increased during the pre-intervention period, 
reached a maximum 3 months after the interventions, and then decreased. Capacity 
measured as the number of full-time equivalents was unchanged after the 
interventions. The pressure on surgical services increased after the interventions, 
indicating that the change in the ratio between demand and capacity unlikely 
contributed to the reduction of cancellations. 
 
Overrunning the operating lists is a way of avoiding cancellations, thereby reducing 
cancellation rates [17]. An increased tendency to overrun operating lists after the 
interventions could have contributed to the observed reduction of the cancellation 
rates. Data on the percentage of overrunning operating lists was not available for the 
pre-intervention period. Before the interventions, 4.2 cancellations per month were 
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caused by the hospital not being able to finish the scheduled lists as planned. These 
cancellations could have been avoided by overrunning the lists [17]. After the 
interventions, a nonsignificant reduction of the number of cancellations per month 
was found, from 4.2 to 3.1 (p = 0.147), caused by the hospital not being able to finish 
the lists. If the hospital had increased the tendency to overrun operating lists to reduce 
cancellations, then we would have expected a significant decrease in the number of 
cancellations caused by the hospital not being able to finish the scheduled lists as 
planned. This finding indicates that the hospital did not reduce cancellations by 
increasing the tendency to overrun operating lists after the interventions. 
 
6.3.3 Increase in operations performed 
The increase in the operations performed exceeded what can be explained by the 
reduction of cancellation rates alone. More patients were referred to the hospital for 
elective surgery, mainly because of the closure of a local hospital in the region. An 
important point that we make in Paper 1 was that the hospital managed to handle the 
increased inflow of patients without a corresponding increase in capacity or 
resources. In fact, the surgery capacity decreased after the interventions, and the 
number of full-time equivalents remained the same. The increase in the number of 
operations performed also cannot be explained by a subsequent fall in consultations at 
the outpatient clinic because this number increased after the interventions. A likely 
explanation for the increase in the number of operations performed is that Førde 
Hospital managed to increase the efficiency of their operating lists [17].  
 
The increase in efficiency indicates that spare capacity might have been available in 
the clinical system before it was changed. Before the interventions were 
implemented, 15% of the cancellations per month were caused by the staff being 
unable to finish the scheduled program as planned (4.2 of 28.1 cancellations per 
month). If the spare capacity was easily accessible and releasable, then cancelling 
operations because of this reason should be unnecessary. This finding indicates that 
the spare capacity was not easily accessible or releasable; instead, it was hidden in the 
structures and work processes of the entire pathway (e.g., the interval between each 
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operation was too long, and the match between operating capacity and staff was not 
optimal). I suggest that the hospital managed to make this spare capacity visible and 
releasable when they changed their clinical system, and the way they utilized 
information technology was important in this regard. 
 
The hospital introduced a new computer application for surgery planning. Before it 
was introduced, each department scheduled operations separately. The new computer 
application integrated the scheduling of operations for all of the departments, and 
surgery slots were made available and visible up to 6 months in advance. This change 
was also a prerequisite for letting the patients choose when surgery was to occur. 
When waiting lists for surgery became transparent for the hospital as a whole, they 
could be taken into account when surgery slots were assigned between the 
departments, ensuring better utilization of the total capacity of the operating theaters 
and increasing the number of operations performed. 
 
Information technology was used as a basis for the system perspective for 
improvement by changing the focus from individual departments to an integrated 
perspective for all of the surgical departments. To take full advantage of the 
opportunities offered by the new technology, the hospital also created a new position 
of capacity coordinator. This person was responsible for overseeing the scheduling 
process across the different departments, thereby contributing to maintaining a 
system perspective after the implementation process was over and ensuring that the 
spare capacity was in fact released. 
 
6.3.4 Patient-centered care 
Data from the patient interviews showed that elective surgery is more than simply 
dealing with an isolated health issue. It affects the way patients plan and live their 
lives and affects their social surroundings. Patient participation in deciding the date 
for surgery, combined with setting the appointment right away, was an improvement 
related to how the patients live their lives. It allowed them to make choices that fit 
their particular situation and integrate the planned surgery into their lives. The 
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hospital was able to change the clinical pathway so that their services better matched 
the needs of the patients [139, 140]. Patient participation in scheduling surgery is an 
improvement that is consistent with the intensions of patient-centered care [129]. 
  
In accordance with suggestions from the literature, the hospital called the patients 2 
days prior to surgery to reduce cancellations [135, 136]. Data from the patient 
interviews showed that this telephone reminder had an effect beyond reducing 
cancellations. The patients stated that the phone call indicated that the hospital was 
prepared for their particular situation and cared about their well-being. The likely 
reason for the patients’ experience was that the theme of the call was not strictly 
limited to reminding the patients of their surgery. Patients were also asked questions 
about their health status, and the patients’ questions could be answered. The phone 
called enabled a dialog between the patient and hospital that addressed patient needs, 
thereby contributing to patient centeredness. 
 
A common feature of the elements of the interventions was that they increased the 
predictability of care. Predictability of future care is considered an aspect of patient-
centered care, which is known to be important for patients [141, 142]. In the 
redesigned pathway, the patients knew when surgery was to occur, immediately when 
the decision to perform surgery was made. Furthermore, the medical pre-assessment 
was completed after the decision to perform surgery was made, as opposed to the 
original pathway when it was done closer in time to the surgery. In the redesigned 
pathway, the patients knew that they were cleared for surgery the same day as the 
decision was made. Altogether, these measures contributed to making care more 
predictable for the patients and patient-centered. 
 
 
6.4 Contextual factors 
The MUSIQ framework has been recommended as a framework to structure 
knowledge about the role of contextual factors in quality improvement in healthcare. 
[80]. I structured the discussion about the impact of contextual factors around the 
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main categories in this framework: external environment, organization, quality 
improvement teams, quality improvement support and capacity, microsystem, and 
miscellaneous [80]. Table 2 provides an overview of the main categories in the 
MUSIQ framework and contextual factors that we identified in our case. 
 
Table 2. Contextual factors that contributed to success. 
Main categories in the 
MUSIQ framework 
Contextual factors identified in our case 
External environment x Input from patients about quality problems 
x Cancellation rate as a national quality indicator 
Organization x Common belief that change was needed among hospital employees 
x Common improvement strategy that provided a foundation for the 
improvement work by emphasizing:  
o involvement of frontline clinicians 
o improvement by changing the clinical system 
x Understandable and acceptable problems 
Quality improvement 
support and capacity 
x Guidance about improvement techniques and project support for the 
improvement teams 
x Expedient use of information technology  
x Sufficient time to rework clinical processes 
Microsystem x Middle managers’ role in following up and securing context-sensitive 
implementation of interventions 
x Adaptation of interventions based on feedback from frontline 
clinicians 
x Middle managers as role models who participate in daily work 
Quality improvement team x Participation from all of the relevant professional groups in 
improvement teams, including physicians 
x Communication and involvement of clinicians outside the 
improvement teams 
 
 
6.4.1 External environment 
Input from patients and external government regulations were external factors in our 
case. The overall aim of the hospital’s improvement efforts was to reduce 
cancellations and make care more patient-centered. This aim was partially influenced 
by the external factors and is consistent with what is proposed in the MUSIQ 
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framework. These factors also worked as a trigger for change [80].  
 
Norwegian healthcare is publicly financed, and most hospitals are owned and 
operated by the government. National authorities are an important stakeholder in 
quality improvement in healthcare. This influence is manifested through the national 
strategy for quality improvement, the appointment of Førde Hospital as a pilot facility 
for quality improvement work, and mandatory national quality indicators that all 
hospitals must report. The indicators are publicly available on the Internet, and one of 
the indictors is the cancellation rate. Altogether, these government regulations likely 
contributed by focusing on quality improvement work in general and the 
cancellations of operations in particular. 
 
The hospital had received complaints from patients about the layout of the pathway 
for elective surgery. These complaints contributed to a common understanding 
throughout the organization that the pathway for elective surgery was not optimal 
from a patient perspective and needed to be changed. Input from patients served as a 
trigger for change and gave direction to what kind of interventions were needed, 
namely interventions that could contribute to making care more patient-centered. 
 
6.4.2 Organization 
Leadership engagement and strategy for improvement 
We found that involvement from top management was an important contextual factor 
that contributed to success. The top management played a fundamental role in the 
improvement process through the general improvement strategy. The strategy ensured 
that the project was anchored with the top management, without compromising the 
professional entrepreneurship of middle managers and frontline professionals. The 
core aim of the strategy was to improve the quality of care by involving clinicians in 
changing the clinical system. The changes were to address professional, patient, and 
management quality [36]. By including all of these quality perspectives as a 
foundation for improvement, the top management operationalized what they meant 
by system improvement. Our finding about the importance of top management is in 
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accordance with previous research [54]. 
 
In our case, the overriding objective of the improvement strategy was further 
operationalized into understandable and manageable objectives (e.g., reducing 
cancellations and making the pathway more patient-centered). One common 
understanding throughout the organization was that the pathway for elective surgery 
needed to change. Consistent with Dixon-Woods et al. [81], I argue that the broad-
based approach to quality improvement, which was further operationalized into 
clinical problems to which clinicians could relate, contributed to the clinicians’ 
acceptance of the changes. 
 
6.4.3 Quality improvement teams 
No obvious or easy way to change the pathway for elective surgery was apparent, and 
four project groups were established to suggest how its various parts could be 
redesigned. These project groups can be regarded as equivalent to the quality 
improvement teams described in the MUSIQ framework. 
 
In accordance with the improvement strategy, all of the relevant professional groups 
that constituted the clinical system were represented in the improvement teams, 
including physicians. The broad representation of participants ensured that all of the 
relevant parts of the clinical process were represented in the groups, thereby 
providing the necessary foundation for redesigning the clinical processes. 
 
The members of the improvement groups interacted with one another and formed an 
informal network across departmental borders. The improvement groups also had 
continuous dialog with clinicians outside the groups through regular meetings. All of 
the clinicians were invited to provide feedback on proposed action items in the 
planning phase of the interventions. The open communication around the suggested 
measures to improve care contributed to acceptance of the proposed interventions and 
a better climate for implementation. This finding is consistent with Damschorder et 
al. [95], who suggested that networks and communication are important contextual 
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factors. 
 
6.4.4 Quality improvement support and capacity 
Information technology 
The distinction between interventions and contextual factors is not clear [52, 55]. An 
illustrative example from our case was the way information technology was 
introduced and utilized. The computer application that was introduced for surgery 
planning can be regarded as an intervention. Moreover, the optimal use of 
information technology is a recognized contextual factor that influences the success 
of improvement projects [143]. The way that the computer application was 
introduced and utilized in our case was important for the success of the project, both 
for reducing cancellations and increasing the number of operations performed.  
 
In our case, information technology underpinned the system perspective for 
improvement by providing an overview across departments. The new information 
technology alone did not solve any problem per se; it was merely a tool that opened 
new possibilities of doing things differently. To ensure that the opportunities 
provided by the new technology were in fact utilized, the management at the hospital 
created a new capacity coordinator position. This person had the mandate of 
overseeing the scheduling process across departments to ensure that the total capacity 
was utilized in an expedient way. The effect of the intervention was thus highly 
dependent on how it was introduced and adapted to the organizational context. 
  
Resource availability 
In our case, the top management made resources available to guide the improvement 
teams in relevant tools and techniques. Consistent with previous findings [144, 145], 
we found that guidance on basic improvement techniques, such as flow charts, was 
crucial for enabling the teams to redesign their processes. 
 
Interventions at Førde Hospital targeted structural elements of the organization (e.g., 
a new day surgery center and new computer application) and work processes (e.g., 
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earlier patient assessment, improved communication between staff, improved 
management, improved surgery planning, and patient participation). Structural 
changes can be a matter of management decisions. In our case, the top management 
changed the structures by deciding that a new computer application should be used 
for surgery planning. This structural change affected the corresponding processes 
(i.e., the new computer application affected the way surgery planning was 
conducted). As opposed to structural changes, procedural changes do not arise from 
management decisions alone. The management can give direction to how the clinical 
process should be changed, as they did in our case through the improvement strategy. 
The actual redesign and adaptation of the clinical process to structural changes, 
however, must be undertaken by the clinicians who own the process [140]. 
 
Changing processes can be time-consuming. An important learning point from our 
case was that the clinicians were allowed sufficient time to actually rework the 
processes after the structural changes, thereby securing a true change in the clinical 
system. This finding is in accordance with Damschroder et al. [95], who also 
indicated that sufficient time to redesign the processes is an important contextual 
factor in quality improvement. 
 
6.4.5 Microsystem 
Quality improvement leadership 
The microsystem level is decisive in quality improvement work because the clinical 
processes that quality improvement seeks to change occur at this level [140]. Middle 
managers at the microsystem level are in charge of these processes, and they play an 
important role when it comes to implementing and adapting the interventions. At 
Førde Hospital, middle managers were in charge of implementing the interventions 
that had been devised in the project groups. The middle managers took part in the 
daily work processes, allowing them to continuously monitor the degree of 
implementation and receive feedback from frontline clinicians on the need to re-
implement and adapt interventions to the local context. Feedback from frontline 
clinicians was considered more useful than the steering indicators, such as the 
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cancellation rate, because it was immediate and provided more insight into the 
underlying problems. 
 
Data from our case study did not include quantitative measures on quality 
improvement culture or leader characteristics. Dixon-Woods et al. stated that having 
an organizational culture that is “supportive of personal and professional 
development” is important for success [81, p 5]. Qualitative data from employee 
interviews indicated that the middle managers contributed to creating a culture that 
supports quality improvement by leading by example. Consistent with Fixen et al. 
[56], they took actions to overcome resistance, re-implement changes, and secure the 
context-sensitive implementation and adaptation of changes. 
 
6.4.6 Relationship between contextual factors 
The MUSIQ framework suggests that leadership at the organizational level (i.e., top 
management) can influence contextual factors at the quality improvement team level 
and microsystem level [80]. Through the improvement strategy, the top management 
in our case provided a framework for how the processes at the microsystem level 
could be changed. With regard to the quality improvement team level, the strategy 
influenced team diversity by emphasizing the broad involvement of all of the relevant 
professional groups in the redesign process. Because the strategy provided a 
framework for changing clinical processes, it also influenced the work in the quality 
improvement teams. 
 
Leadership from top management is recognized as a crucial factor for quality 
improvement success, but little is known about the specific actions that leadership 
should take and how these actions affect lower organizational levels, such as the 
microsystem and team levels [146]. We found that the strategy developed by the top 
management affected the microsystem and team levels. It provided a framework for 
improving the clinical system and emphasized involvement. By relating improvement 
to Øvretveit’s [36] three quality perspectives, the strategy contributed to the 
operationalization of quality improvement into understandable and acceptable terms 
 73 
for the clinicians. Our findings provided indications of how actions from the top 
management influence lower organizational levels. Furthermore, our findings support 
the relationship between contextual factors that is presented in the MUSIQ 
framework [80]. 
 
 
6.5 Sustainability of improvements 
Interventions that exhibit characteristics of complex adaptive systems have been 
shown to be associated with better outcomes [147]. To plan and implement such 
interventions, awareness is needed about the various elements of the system and 
interactions between them. Individuals in a system, however, tend to focus on their 
immediate surroundings and pay less attention to the behavior of the clinical system 
as a whole [148, 149]. Data from employee interviews in Paper 3 demonstrated the 
same kind of behavior at Førde Hospital before the project began. 
 
In our third paper, we analyzed our findings in light of the organizational learning 
framework and found that clinicians revised their understanding of the clinical system 
and its interdependencies during the course of the improvement project. They became 
increasingly aware of how their own work contributed to overall system performance 
and how the elements in the clinical system ought to interact to enhance the 
performance of the system as a whole. This finding was consistent across 
professional borders and the finding did not vary with the degree of involvement in 
the improvement work. The interviewees gave examples of their understanding 
before the project began, how the project changed their understanding, and what 
consequences this change had. Despite the fact that the employees were only 
interviewed once, I assert that the statements from the employees indicated that their 
understanding of the clinical system was altered. 
 
The improvement strategy was important for how this new understanding emerged. 
The participants in the project groups shared existing grass-roots knowledge and 
reflected on it [150]. The improvement strategy secured broad participation in the 
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groups so that the entire clinical system was represented. Furthermore, the strategy 
provided a context for interpreting the information that the clinicians shared, namely 
how the clinical system as a whole could be improved. When clinicians in the project 
groups shared information and reflected on it, new knowledge was created, including 
knowledge about how the various elements of the clinical system had to interact to 
improve the performance of the clinical system as a whole. 
 
The new understanding of the clinical system represented a change in the mental 
model of the clinicians [99, 151]. According to Kim, “mental models represent a 
person’s view of the world, including explicit and implicit understanding” [99, p 39]. 
Through reflection in the improvement groups and communication with clinicians 
who did not participate in the groups, the mental model was shared and incorporated 
at the organizational level, thereby linking individual and organizational learning [99, 
100]. Because this altered mental model induced changes in organizational behavior, 
double-loop learning occurred [96]. The hospital was able to change the clinical 
system through double-loop learning. According to learning theory, double-loop 
learning implies a change in deeper system properties, which again makes the 
sustainability of changes more likely. 
 
Double-loop learning induced by the clinicians’ new understanding of their clinical 
system contributed to sustained improvements because it influenced the change 
process in three important ways: the clinicians’ ability to detect systemic problems 
increased, the clinical processes were changed with regard to what benefited the 
clinical system as a whole, and the clinicians’ ability to adapt interventions was 
improved. By relating these three areas to Gruen et al.’s [87] conceptual model for 
sustainability, we can achieve a deeper understanding of how the new understanding 
contributed to the sustainability of the changes. 
 
The model of Gruen et al. [87] incorporates three components: the program (the 
intervention), the health concerns that the program is targeting (the quality problem), 
and the program drivers. In the model, these components are surrounded by context 
 75 
and resources. The sustainability of improvements depends on how the components 
in the model interact [87]. Like the two-way arrows in the model indicate (Figure 2), 
interactions are dynamic; thus, quality improvement cannot be considered a linear, 
sequential process of problem identification, implementation of interventions, and 
adaptation of interventions. The process is dynamic and can go back and forth. The 
initial understanding of the quality problem can be modified during the course of the 
improvement process, which in turn can lead to new or adapted interventions. 
 
According to Gruen et al. [87], the problem definition is the key factor for explaining 
the interaction between the quality problem and drivers. The new understanding of 
the clinical system influenced how clinicians inquired about the need to change. As 
clinicians’ new understanding gradually emerged, they were able to detect systemic 
problems that they were not aware of previously. The clinicians’ enhanced ability to 
detect systemic problems led to a better and deeper understanding of the underlying 
causes of the quality problems. The problem definition, therefore, became more 
comprehensive because it better reflected the complexity of the problem and its 
underlying causes. 
 
The way pre-assessments were improved can serve as an example. The quality of pre-
assessments partially depends on the information flow between the surgeon and 
anesthesia personnel and the time when it is done in relation to the scheduled surgery. 
One of the changes that was made to the pathway for elective surgery was that the 
pre-assessments were done earlier. Patients proceeded straight from the consultation 
with the surgeon to a drop-in anesthesia outpatient clinic for their pre-assessment. 
The anesthesia personnel needed a written transcript of what the surgeon dictated on 
audio tape during the consultation, and the time-frame for secretaries to transcribe the 
tape was limited. Furthermore, the secretaries would not know who proceeded to the 
drop-in anesthesia clinic for pre-assessment. This problem was detected in the 
improvement groups because the participants shared information and inquired about 
how the pathway as a whole could be improved. The problem was solved by having 
surgeons tag the audio tapes that contained commentaries about patients who 
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proceeded to pre-assessment and designating one secretary to transcribe them 
immediately. 
 
Alignment in the quality cycle is the key factor for understanding the interaction 
between the quality problem and interventions [87]. The quality cycle can be 
understood as the process of planning and implementing interventions that seek to 
improve the quality problem, and the interventions need to be aligned with the quality 
problems. In our case, the clinicians’ improved understanding enhanced their ability 
to design interventions that changed the clinical processes in a way that benefited the 
clinical system as a whole. The way the new computer application for surgery 
scheduling was utilized, combined with the designated person who coordinated the 
planning process between the departments, illustrates how clinicians maintained a 
system perspective in their improvement efforts. In our case, clinicians’ 
understanding of the quality problem and its underlying causes was followed by 
interventions that addressed them adequately. This connection secured the needed 
alignment between the quality problem and interventions as suggested by Gruen et al. 
[87]. 
 
Gruen et al.’s model [87] recognizes that improvement is context-dependent, and 
adaptation of the interventions to the context is important for sustainability. The 
revised understanding of the system enhanced the clinicians’ ability to adapt the 
interventions to the context because their understanding of the interaction between 
contextual factors and the elements of their system was improved. The way the 
hospital implemented earlier clinical assessment in the form of a drop-in anesthesia 
outpatient clinic at their day surgery center illustrates how they adapted interventions 
described in the literature to their particular context to promote the sustainability of 
the improvements. 
 
Previous studies indicated that organizational learning in healthcare tends to be 
fragmented and consist of learning cycles that are not interconnected [127, 152, 153]. 
Tucker and Edmondson [154] found that single-loop learning was dominant when 
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nurses learned from mistakes, and they suggested that this type of learning can mask 
the underlying structural problems, thereby inhibiting double-loop learning. Contrary 
to the findings of Tucker and Edmondson, we found that clinicians managed to 
address underlying problems, thereby facilitating double-loop learning and 
interconnecting different learning cycles. 
 
 
6.6 Relevance of the findings 
I suggest that the findings from our case study are relevant to the reduction of 
cancellations of operations and healthcare quality improvement in general. The 
findings indicate that the interventions that were implemented in this case study can 
contribute to a reduction of cancellations, increase the efficiency of care, and make 
care more patient-centered. Previous studies assessed interventions to reduce 
cancellation rates from a management perspective, focusing on efficiency and 
reduced costs. Our findings add to current knowledge because we demonstrated that a 
compound set of interventions can improve the efficiency of care and simultaneously 
make care more patient-centered, and these improvements can be sustained. 
Furthermore, I provided contextual information about the hospital and explored how 
contextual factors influenced the change process. I suggest that the interventions that 
were implemented at Førde Hospital, with adaptations, can be implemented to reduce 
cancellations at other hospitals of similar size and complexity. 
 
Our data indicate that patient participation in scheduling surgery and a telephone call 
prior to the operation were measures that contributed to making care more patient-
centered, in addition to reducing cancellations. I suggest that these interventions can 
be adapted to improve patient centeredness in other clinical settings beyond surgery. 
 
I suggest that the findings regarding contextual factors and the sustainability of 
improvements are relevant to healthcare quality improvement in general. Contextual 
factors, particularly the improvement strategy and the way it was operationalized, 
together with allowing clinicians enough time to redesign their clinical processes, 
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were important for the success in our case. I discussed these factors in relation to the 
MUSIQ framework, which addresses how contextual factors influence healthcare 
quality improvement in general [80]. I suggest that the contextual factors that we 
identified are relevant to other change processes beyond reducing cancellations. 
 
We used a framework of organizational learning and found that the clinicians’ 
understanding of their clinical system and its interdependencies was a factor that 
contributed to sustained improvements. Consistent with recommendations in the 
literature, we used a framework to develop a context-dependent theory, describing 
how the improved understanding of the clinical system contributed to sustained 
improvements [79, 90, 155]. Furthermore, I showed that this theory has relevance for 
explaining the interaction between the system components of Gruen et al.’s model 
[87], which addresses the sustainability of healthcare improvements in general. I 
suggest that clinicians’ understanding of their clinical system is a factor that is 
relevant to sustaining other quality improvements initiatives beyond reducing 
cancellations. 
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7. Conclusion 
7.1 Main findings 
Førde Hospital redesigned the pathway for elective surgery. The main components of 
the interventions were earlier and improved clinical pre-assessment, patient 
participation in selecting the date for surgery, the centralization of preparation and 
discharge of patients in one unit, a telephone call to patients 2 days prior to surgery, 
and a common computer-based system for scheduling operations for all of the 
departments. These interventions contributed to the reduction of cancellation rates 
and increased the number of operations performed per month. No corresponding 
increase in operating capacity or the number of full-time equivalents was found. 
Hence, care became more efficient. Furthermore, the changes that were made to the 
pathway contributed to making care more patient-centered. The improvements were 
sustained over 2 years after the interventions. 
 
The interventions were implemented in a complex social system. The distinct effects 
of the various elements of the interventions cannot be disentangled or quantified. The 
findings from our case suggest that earlier clinical pre-assessment, patient 
participation in deciding the date for surgery, and a designated operating theater for 
emergency cases contributed to the reduction of cancellation rates. Earlier pre-
assessment implied that medical issues could be dealt with in advance of surgery, 
thereby avoiding cancellations. Patient participation in deciding the time for surgery 
can increase patient satisfaction and make a patient no-show less likely. Emergency 
cases have priority over elective surgery. By performing emergency surgery in one 
surgical theater, fewer conflicts between elective and emergency surgeries occurred, 
which could cause cancellations. 
 
The way information technology was implemented appeared to be important for how 
the hospital increased their efficiency of the operating lists, thereby increasing the 
number of operations performed per month. A new computer system provided an 
overview of available surgery slots and integrated the surgery scheduling of all of the 
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surgical departments, thereby improving the scheduling of operations in the hospital 
as a whole. Furthermore, a designated person oversaw the scheduling process. The 
planning processes became more dynamic because waiting lists were taken into 
account when assigning surgery slots between the departments. Altogether, these 
measures ensured better utilization of the entire capacity of the operating theaters and 
contributed to an increased number of operations performed. 
 
Patient participation in scheduling surgery contributed to making care more patient-
centered. Surgery impacts a patient’s social life. By participating in scheduling the 
time for surgery, the patients could make choices that fit their particular 
circumstances, thereby integrating the surgery into the way they live their lives. The 
interventions contributed to change care in a way that responded to patients’ wants, 
needs, and preferences, thereby making it more patient-centered [129]. 
 
The hospital’s improvement strategy and the way it was operationalized were 
important contextual factors that contributed to the success of the project. Its core 
element was the involvement of frontline clinicians in changing clinical processes. 
The changes should equally address all three of Øvretveit’s [36] quality perspectives: 
client quality, professional quality, and management quality. The strategy provided a 
holistic framework for how the clinical system should be changed. The overall 
objectives in the strategy were operationalized into clinical problems to which the 
clinicians could relate, thereby contributing to the acceptance of change. The 
clinicians planned and implemented interventions that targeted all three quality 
perspectives. Our findings indicate that the computer-based system for scheduling 
surgery contributed to an increase in the efficiency of care from a management 
perspective. Earlier pre-assessment and improved communication between surgeons 
and anesthesia personnel contributed to improved care from a professional 
perspective. The involvement of patients in scheduling surgery contributed to patient 
centeredness and increased quality from a client perspective. The improvement 
strategy contributed to ensuring a broad and balanced perspective on how the clinical 
system needed to change. Changing a clinical system takes time, and another 
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important contextual factor was the fact that clinicians were allowed sufficient time to 
rework their clinical processes and implement the changes [95]. 
 
During the change process, the clinicians developed a new understanding of their 
clinical system and its interdependencies. This new understanding represented a 
change in their mental model that induced organizational change. Organizational 
change based on a new mental model represents double-loop learning, and changes 
that originate from this type of learning are more likely to be sustained because they 
involve changes in deeper system properties. The clinicians’ new understanding of 
the system contributed to sustained improvements by influencing the change process 
in three important ways: systemic problems that clinicians had been unaware of 
earlier were detected and could be addressed, work processes were changed with 
regard to what was appropriate from a system perspective, and the clinicians’ ability 
to adapt the interventions was improved. Consistent with Gruen et al.’s [87] 
sustainability model, the clinicians gained a more comprehensive understanding of 
the complexity of the underlying problems, and they could plan and implement the 
interventions accordingly. 
 
 
7.2 Future research 
The findings in this dissertation are based on a single case. More research is needed 
to validate the findings in other clinical settings and with other patient populations. 
 
Cancellations of planned surgeries are a persistent quality problem, and more 
research is needed to identify effective interventions [4]. Previous studies mainly 
assessed interventions that sought to reduce cancellations from a management 
perspective by focusing on costs and the efficiency of care and had retrospective 
designs [17, 25, 27, 29, 30]. Few studies have addressed the relevance that 
cancellations may have for patient safety, the effectiveness of care, and patient 
centeredness [132]. I suggest that future studies should incorporate these 
perspectives. To better facilitate the spread of improvements, future studies should 
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devote more effort to exploring how the interventions cause their effects and how 
contextual factors influence implementation and outcomes [38, 54, 56, 69, 90, 156].   
 
Quality improvement will often rely on changing the clinical system of care [35, 50]. 
Previous research indicated that knowledge about the clinical system is important for 
clinicians’ ability to effectively change it [147]. Actors in a system, however, tend to 
focus on their immediate surroundings and often have a limited understanding of 
system interdependencies [148, 149]. I suggest that the way clinicians understand 
their clinical system is important for the improvement process and sustaining 
improvements. Doyle [157] advocated more research on how change in mental 
models affects behavior. Consistent with Doyle, I suggest that future studies should 
explore how clinicians can enhance their understanding of the clinical system and its 
interdependencies and how such changes can affect organizational behavior and 
improvements. 
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A new pathway for elective surgery to reduce
cancellation rates
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Abstract
Background: The cancellation of planned surgeries causes prolonged wait times, harm to patients, and is a waste
of scarce resources. To reduce high cancellation rates in a Norwegian general hospital, the pathway for elective
surgery was redesigned. The changes included earlier clinical assessment of patients, better planning and
documentation systems, and increased involvement of patients in the scheduling of surgeries. This study evaluated
the outcomes of this new pathway for elective surgery and explored which factors affected the outcomes.
Methods: We collected the number of planned operations, performed operations, and cancellations per month
from the hospital’s patient administrative system. We then used Student's t-test to analyze differences in
cancellation rates (CRs) before and after interventions and a u-chart to analyze whether the improvements were
sustained. We also conducted semi-structured interviews with employees of the hospital to explore the changes in
the surgical pathway and the factors that facilitated these changes.
Results: The mean CR was reduced from 8.5% to 4.9% (95% CI for mean reduction 2.6-4.5, p< 0.001). The reduction
in the CR was sustained over a period of 26 months after the interventions. The median number of operations
performed per month increased by 17% (p= 0.04). A clear improvement strategy, involvement of frontline clinicians,
introduction of an electronic scheduling system, and engagement of middle managers were important factors for
the success of the interventions.
Conclusion: The redesign of the old clinical pathway contributed to a sustained reduction in cancellations and an
increased number of performed operations.
Keywords: Quality improvement, Process redesign, Cancellation of surgery, and Health information technology
Background
Cancellation of planned surgeries is a known quality
problem in healthcare that harms patients and wastes
resources, leading to increased healthcare costs [1,2].
Cancellation rates (CRs) vary in different settings, from
less than 1% to as high as 23% [1,3,4]. It has been sug-
gested that more than half of cancellations can be
avoided [4,5].
Reasons for cancellations are complex because they
are related to patients, organizational issues, and clinical
staff. The main reasons are patient no-shows, patients’
medical conditions, overbooking of lists, and facility
shortcomings [1,2,4]. Redesigning work processes, im-
proving management, and performing early clinical
evaluation of patients have been suggested to reduce
CRs [6]. Various studies have shown that improved and
early preoperative assessment prior to surgery reduces
CRs [7-10]. These studies have demonstrated a reduc-
tion in CRs that was primarily attributable to earlier and
improved preoperative assessment. Nonetheless, a pau-
city of information exists regarding the long-term effects
of combined interventions that include elements other
than just improved medical preoperative assessment.
We studied a Norwegian district general hospital in a
rural community of 10,000 inhabitants. The hospital has 7
operating suites, 34 surgical beds, and serves a population
of 107,000. Within the area, there are also two smaller dis-
trict hospitals. Healthcare in Norway is financed by the
state and most hospitals are publicly owned. They are geo-
graphically organized as regional and local health
* Correspondence: einar.hovlid@hisf.no
1Institute of Social Science, Sogn og Fjordane University College, Postbox
1336851, Sogndal, Norway
2Department of Public Health and Primary Health Care, University of Bergen,
Bergen, Norway
Full list of author information is available at the end of the article
© 2012 Hovlid et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
Hovlid et al. BMC Health Services Research 2012, 12:154
http://www.biomedcentral.com/1472-6963/12/154
authorities. Before the changes were made to the pathway
for elective surgery, CRs were high and fluctuating,
resources were not optimally used, patient information
was unclear, and patients complained about the duration
of time spent waiting for surgery outside the hospital.
In 2007, the board of the regional health authority
decided to increase the number of day surgeries. Middle
managers in the hospital used this decision as leverage to
start an improvement project to redesign the entire path-
way for elective surgery. At the same time, the top man-
agement of the local health authority decided to work
more systematically with quality improvement in general,
and developed a common strategy for conducting quality
improvement projects. The strategy was not based on any
particular theoretical model, although it was influenced by
the Model of Improvement [11]. The aim was to involve
frontline professionals in the detection of systemic pro-
blems and to improve clinical processes. All improvement
projects were meant to address professional, patient, and
management quality (resource utilization), as well as staff
satisfaction [12]. A small administrative unit was estab-
lished to support frontline professionals in running the
improvement projects.
Often the follow-up times of studies on quality improve-
ment are too short to demonstrate sustainability of changes
[13]. Therefore, we used data over a five-year period. We
describe how multifaceted interventions across different
departments led to a sustained reduction of cancelled
operations. Furthermore, we explore contextual factors and
their importance for sustaining these improvements.
Methods
Planning of interventions
The project involved all of the surgical departments at
Førde Hospital, including in- and outpatient ophthalmol-
ogy, general surgery, gynecology, orthopedics, and ear, nose,
and throat. Additionally, the hospital has a small odontol-
ogy unit that accounted for less than 5% of the total
operations.
Four different project groups were established to improve
different aspects of the elective surgery pathway. Redesign
of this pathway was the first project that was run in accord-
ance with the new improvement strategy of the local health
authority. Table 1 displays the main activities during the
project period. A strong motivator for the leaders who
initiated the project was to improve patient satisfaction. Pa-
tient advocacy groups were invited to take part in the pro-
ject groups but declined to participate. Instead, actual
patient cases were used to focus improvement efforts, and
patient-centered interventions were a core idea in the re-
design process [14,15].
The entire pathway for elective surgery was redesigned,
focusing on earlier patient assessment, improved communi-
cation between staff, improved management, improved
planning, and patient participation in the planning of their
elective operations. Table 2 shows a description of the clin-
ical pathway and a detailed description of the different
intervention elements, including the intended improve-
ments. Ideas for improvements stemmed from discussions
in the project groups, recommendations in the literature,
and a site visit to a hospital with low cancellation rates.
As part of the interventions, a new day-surgery center
was designed within the existing premises. All patients met
at this center before their elective operation, and all day-
surgery patients were discharged from this center without
admission to a surgical ward. A computer application was
introduced during the project. It provided an overview of
referrals, waiting lists, and surgery schedules in all depart-
ments. A new position, a capacity coordinator, was created
with the mandate to plan and coordinate the surgery pro-
gram across different departments 6 months ahead. The
implementation of the new pathway began when the new
day-surgery center was opened in March 2008.
Another project during the study period reduced turn-
over time between operations by improving logistics and
coordination between the facilities for preparation, surgery,
and recovery. In addition, the durations of surgical proce-
dures were continuously monitored to get a more realistic
picture of the actual time used, thereby improving schedul-
ing of surgery. Furthermore, one operating theatre was
designated for emergency cases.
Study of the interventions
We collected qualitative and quantitative data from the
hospital between April 2010 and February 2012. We
obtained the number of planned and performed opera-
tions and cancellations per month from the hospital’s
Table 1 Main events during the project period
Time Activity
June 2007 Decision by the board of the local health authority
to increase the number of day surgeries
September 2007 Report from work group suggests measures to
increase day surgeries in a new day-surgery center
Fall 2007 Decision by top management of the local health
authority to work more systematically with
quality improvement and develop a common strategy
for conducting quality improvement projects
Establishment of a small unit to support frontline
professionals in running improvement projects
January 2008 Remodeling of premises for a day-surgery center
February 2008 Project groups redesign the pathway for elective
surgery
March 3, 2008 Opening of day-surgery center and implementation
of new clinical pathway
April 2008 Implementation of electronic system for scheduling
and planning surgery
2008-2010 Follow-up and adaptation of interventions to
sustain improvement
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patient administrative system, and then calculated the
monthly CRs. A cancellation was defined as a planned
operation that was cancelled within 24 hours of the
scheduled time. We considered a decrease in monthly
CRs and an increase in the number of performed opera-
tions to be an improvement.
To compare CRs before and after the interventions we
used the statistical method recommended by Dexter
et al., since this method has been shown to be the most
robust for this purpose [16]. We calculated the CRs for
each month, and transformed the CRs using the
Freeman-Tukey double arcsine transformation, and then
applied a Student’s t-test on the transformed rates using
SPSS 18.0 [16].
The numbers of scheduled and performed operations
were not normally distributed; thus we analyzed the dif-
ferences before and after the interventions with the
Mann–Whitney U test.
Table 2 Main steps of the pathway for elective surgery before and after redesign
Time period Clinical pathway before intervention Intervention Intended improvement
Before consultation
at outpatient clinic
Referrals for elective surgery were
sent to various departments. Each
surgical department had their own
lists of patients who were waiting
for a consultation and surgery.
One electronic reception for all referrals
for elective surgery.
Waiting list transparent across
departments. More unified
handling of referrals.
Consultation at
outpatient clinic
Patients cleared for surgery were
sent home without an appointment
for surgery and without a medical
pre-assessment.
New routine that clarified the allocation
of work between surgical and
anesthesia personnel with regard to
clinical pre-assessment of the patient.
Earlier and improved medical pre-
assessment is known to reduce
cancellations.
Patient participation in planning
date for surgery may improve
patient satisfaction. Early notice of
date for surgery is suggested in
the literature as a factor that
might reduce no-shows.
Medical pre-assessment was done
the day before surgery.
Patients participate in planning the date
of surgery and obtain the actual
appointment while at the outpatient
clinic.
Consultation at drop-in
anesthesia outpatient
clinic at day-surgery
center
Not applicable A new day-surgery center is created
within the existing premises.
Improved information flow
between surgical and anesthesia
personnel may improve the
quality of the clinical process.Patients cleared for surgery proceed
straight to the laboratory for blood
sampling and medical pre-assessment
at newly established drop-in anesthesia
outpatient clinic at the day-surgery center.
The surgeon’s considerations are written
immediately after the consultation so that
anesthesia personnel have the
preoperative information during
the preoperative assessment.
Preparing for surgery Letter to patient with appointment
for surgery. Patient had no influence
on appointment time.
Patient receives phone call from hospital
2 days prior to surgery to ensure that he
is fit and ready.
Patients get a reminder of their
appointment, which can reduce
cancellations due to no-shows. If
the patient is temporarily ill, then
there is time to call a new patient
and avoid a cancellation.
Limited planning between different
surgical departments. Each surgical
department had their own surgery
program that basically was a text file.
One common electronic surgery planning
system for all departments. Designated
coordinator supervises the planning
process between departments. One common overview for all
departments allows better
coordination and planning and
might lead to more operations per
day. Cancellations caused by facility
shortcomings, such as double-
booking of the same equipment,
may be reduced.
Surgery Patient showed up for pre-assessment
the same day or one day in advance of
the planned surgery. Routines varied
between departments.
All patients scheduled for elective surgery
are received at the day-surgery center.
New standardized routines are
implemented for pre-surgery preparations.
Centralizing all surgery patients and
standardizing routines may reduce
variations in the clinical process and
thereby improve quality.
After surgery Patients discharged from different
departments with different routines.
Discharge letter was not always in hand
when the patient left.
All day-surgery patients are discharged
from the day-surgery center through
new standardized routines.
Discharge letter is written and given
to the patient before discharge.
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The cancellation rate is nonconformance per unit, and
we therefore used a u-chart to analyze whether changes
in CRs coincided with the interventions and whether
improvements were sustained [17].
Cancellations vary by specialty [18]. The number of
performed operations increased after the interventions.
Thus, an increase in the number of performed opera-
tions at a department with low CRs could disproportion-
ately affect the total number of cancellations at the
hospital. To assess this effect, we calculated the expected
number of cancellations for each department for the
time period after the interventions (i.e., the product of
pre-intervention CRs and the number of scheduled
operations after the interventions). We then calculated
the expected cancellation rate at the hospital for the
time after the interventions (i.e., the sum of the expected
number of cancellations for each department divided by
the total number of scheduled operations).
We recorded the volume of elective surgery, emer-
gency surgery, and consultations at the outpatient clinics,
because an increase in the volume of one of these activ-
ities could affect the volume of the others. The Depart-
ment of Ophthalmology, which accounts for less than 1%
of the total number of emergency cases, was excluded
from the count of emergency cases because of incom-
plete data. CRs from the odontology unit were not avail-
able for the entire period, and it was excluded from our
study. Moreover, we recorded the number of cancella-
tions per month due to overriding emergency cases.
Changes in the ratio of capacity and demand could in-
fluence the cancellation rate [19]. We measured demand
as scheduled operations per month and capacity as
hours available for surgery per week and the number of
full-time equivalents per year for the involved depart-
ments. Due to changes in the data system of the hos-
pital, information about full-time equivalents was only
available after January 2008.
Utilization of the list of scheduled operations, and in
particular list over-runs, can influence CRs [19]. We
recorded the proportion of list over-runs for each depart-
ment. In line with Pandit et al. [19] a list finishing >10%
after the scheduled end time was classified as over-
running. Data for these calculations were only available
for the time after the interventions. Finally, we recorded
the number of cancellations per month caused by the
hospital not being able to finish the scheduled list.
We interviewed a strategic sample of employees at the
hospital (n = 20) to understand how the pathway for
elective surgery was redesigned and to identify factors
that had contributed to sustained improvements. Inter-
viewees had different professional backgrounds (i.e., phy-
sicians, nurses, secretaries, and leaders) and worked in
different departments involved in the clinical pathway.
The degree of interviewees’ participation in the
improvement projects varied. Some had participated in
the design of interventions in their project groups and
others were not directly engaged in the interventions.
The interviews were semi-structured and based on an
interview guide that covered the following topics: local
problem, setting, context, intended improvement, plan-
ning of interventions, implementation of interventions,
outcomes, and efforts to sustain outcomes. The inter-
views were taped, transcribed, and transferred to Hyper-
RESEARCH 2.8.3 software (ResearchWare, 2009) for
coding. We developed an initial coding scheme from the
themes in the interview guide, and codes were added as
the data were analyzed [20]. We interpreted the relation-
ship between the codes to identify distinctive elements of
the interventions and factors that influenced success of
the improvement process [21].
The protocol of the study was presented to the re-
gional ethical review board, and a formal ethical review
was not deemed necessary. The study was approved by
the Norwegian Social Science Data Services. All the
interviewees participated voluntarily based on informed
consent, and could withdraw from the study at any time.
Results
The mean cancellation rate was reduced from 8.5% to
4.9% (95% CI for mean reduction 2.6-4.5, p< 0.001;
Table 3). The u-chart demonstrates a sustained change
in CRs that coincided with the interventions at month
number 38 (see Figure 1). After the interventions, the
CRs were more stable, and all points (registration of
monthly CRs) were below the centerline.
The median number of performed operations per
month increased by 17%, from 323 to 378, after the
interventions (p= 0.04; Table 3). The mean number of
consultations at the outpatient clinics increased from
2722 to 3021 per month (p= 0.006; Table 3). The num-
ber of emergency cases per month was the same before
and after the interventions (p< 0.001; Table 3).
The median number of scheduled operations per
month increased from 373 to 400 after the interventions
(p= 0.04). The capacity increased stepwise until three
months after the interventions, from 270 hours per week
to 338. At that point it decreased to 304 hours per week
and afterwards remained unchanged for the rest of the
study period. The number of full-time equivalents as of
January 2008 was 279 for the involved departments. For
the time period after the interventions the mean number
of full-time equivalents was 280 (95% CI 277–283).
Before the interventions the mean number of cancella-
tions caused by the hospital being unable to finish the
scheduled surgery lists as planned was 4.2 per month (95%
CI 3.1-5.4), and the mean number of total cancellations was
28.1 (95% CI 24.7-31.5). After the interventions the mean
number of cancellations caused by the hospital being
Hovlid et al. BMC Health Services Research 2012, 12:154 Page 4 of 9
http://www.biomedcentral.com/1472-6963/12/154
unable to finish the scheduled surgery lists as planned was
3.1 (95% CI 2.1-4.1, p=0.147). The proportion of over-
running lists per department after the interventions was:
ophthalmology 1.2%; ear, nose, and throat 2.8%; gynecology
21.1%; general surgery 22.2%; and orthopedics 27.7%.
The mean number of cancellations caused by emergency
cases overriding elective surgery was 1.46 (95% CI 0.8-2.1)
per month before and 0.1 (CI −0.1-0.4, p< 0.001) after the
interventions. The expected cancellation rate for the time
after the interventions, calculated from pre-intervention
cancellation rates and the number of scheduled operations
after the interventions, was 8.2%.
Through the analysis of the interviews we found that the
following factors were important for the success of the
project:
Involvement of frontline professionals in redesigning
processes across traditional department borders
Combining professional entrepreneurship with support
from staff with knowledge about improvement
techniques
Centralizing patient preparation and discharge at one
location
Use of computer application to improve planning and
coordination of surgery programs across departments
Middle managers role in securing context-sensitive
implementation of interventions
Adaptation of interventions based on feedback from
frontline clinicians
Before the start of the project, the clinicians agreed that
the pathway for elective surgery needed to be improved.
However, they had no common understanding of exactly
what the problem was or how it could be solved. The top
management of the hospital strongly emphasized involving
a wide range of frontline professionals from different
departments in the project groups. The participants shared
information about their everyday work situations and
mapped the current state of the pathway by drawing flow
charts. The staff from the support unit provided the clini-
cians with structure and process data from the patient ad-
ministrative system and guidance about improvement
techniques. Through these processes bottlenecks and areas
that needed improvement were detected.
All project groups communicated regularly with each
other and with the involved departments. Through regular
meetings with health personnel affected by the change
process, leaders and project groups received feedback on
the proposed actions.
The opening of the day-surgery center and the software
for surgery planning catalyzed changes in the correspond-
ing clinical processes because participants could no longer
follow the old clinical pathway. According to the infor-
mants, the degree and speed of change in the clinical pro-
cesses varied among departments. Despite the involvement
of frontline personnel in the planning and decision phases,
resistance to change was encountered during the imple-
mentation process. Letting patients choose the date for
their surgery was especially difficult to implement. The
presence of middle managers in the daily work processes
allowed them to continuously monitor the degree of imple-
mentation and receive feedback on the need to adapt inter-
ventions to the local context. Their continued intervention
was important to overcome resistance, re-implement
changes, and secure context-sensitive implementation and
adaptation of changes.
Discussion
Our study showed a sustained reduction of cancellations
over 2 years and an increase in the number of performed
operations after the redesign of the surgical pathway.
Such a long observation period is rare in research on
quality improvement, in which the median follow-up
time of the dependent variable is usually less than 1 year
[13]. Moreover, the degree of fluctuation of CRs was
reduced.
Table 3 Comparison of outcome measures before and after the interventions
Before changes
(Jan 2005 – Feb 2008)
After changes
(Mar 2008 – Apr 2010)
P-value (Difference between
before and after changes)
Cancellation rate (mean % per month) 8.5 4.9 <0.0011
Transformed cancellation rate2 0.30 0.22 <0.0011
Total number of scheduled operations (median per month) 373 400 0.04 3
Total number of performed operations (median per month)
323 378 0.04 3
323 378 0.04 2
Emergency cases (median per month) 102 103 1.0 3 102 103 1.0
2
(Based on time the time period Jan 2006 to Apr 2010)
Number of consultation at outpatient clinic (mean per month) 2722 3021 0.006 1
(Based on the time period May 2006 to Apr 2010)
1 Student’s t-test.
2 Using the Freeman-Tukey double arcsine transformation.
3 Mann–Whitney U test.
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Causes of the reduction of CRs
The entire pathway for elective surgery, from referral
to discharge, was redesigned. Changes were imple-
mented across departmental borders, and frontline
staff were broadly involved [22]. Improved manage-
ment and surgery planning, redesign of work pro-
cesses, training of staff, and early clinical evaluation
have been suggested as strategies to reduce CRs [6].
At our hospital, all of these strategies were applied.
The interventions included various elements that were
linked to the local context. The distinct effects of the
separate elements can therefore not be disentangled.
Sanjay et al. [4] suggest allowing patients to select
the time for surgery to give them earlier notice of
their operating day, and to send them a reminder. In-
volving patients in these ways can increase satisfac-
tion with treatment decisions during the initial
consultation, which is a strong predictor of whether a
patient will attend the surgery [23]. In the new path-
way, patients participated in planning the date of
their surgery and received the actual date of the oper-
ation before they left the outpatient clinic. It is there-
fore likely that these measures contributed to
reducing cancellations.
Early preoperative assessment has previously been
shown to reduce CRs [7-10]. Van Klei et al. [8]
showed that cancellations attributable to medical rea-
sons decreased from 2.0% to 0.9% for patients who
had attended a pre-assessment clinic. Ferschl el al. [7]
found a CR of 5.3% among patients who visited an
anesthesia preoperative medicine clinic, in contrast to
13.0% for those who did not. Rai and Pandit [9]
found that nurse-led pre-assessments in an elective
surgical center reduced cancellations. O’Regan et al.
[10] demonstrated that a process-oriented multidiscip-
linary approach for patients who undergo bypass sur-
gery led to improved patient outcomes and lower
CRs. Our findings are consistent with these studies.
Cancellations of elective surgery due to emergency
cases were practically eliminated after the interven-
tions. The number of emergency cases was the same
before and after the interventions and can thus not
explain this finding. It is most likely that the desig-
nated day-time theatre for emergency cases contribu-
ted to reducing CRs, which is supported by previous
studies [24,25].
The increase in performed operations exceeded
what can be explained by the reduction in CRs alone.
More patients were referred to the hospital for elect-
ive surgery mainly because of the closure of a local
hospital in the region. The number of performed
operations increased after the interventions, while
the capacity was reduced 3 months after the inter-
ventions. This finding indicates that the hospital
managed to increase the efficiency of their operating
lists [19].
Figure 1 Monthly CRs at the hospital.
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Alternative explanations for the reduction of CRs
Since the CRs varied across specialties, the dispropor-
tional increase in scheduled operations among the surgi-
cal specialties could have contributed to reduced CRs
after the interventions [18]. The calculated expected CR
after the interventions for the hospital was 8.2%, while
the observed rate before the interventions was 8.5%. The
difference between the calculated and the observed CR
indicates that a disproportional increase in scheduled
operations may have contributed to the decrease in CRs
after the interventions. The effect is, however, small, and
can only explain a small portion of the observed reduc-
tion in CRs.
A reduction in emergency cases could have affected
the CRs. However, the number of emergency cases per
month was the same before and after the interventions,
making this an unlikely explanation for the reduction in
CRs. The increase in the number of performed opera-
tions was not caused by a subsequent fall in consulta-
tions at the outpatient clinic, as this number increased
after the interventions.
Reduced pressure on the service could contribute to
reduced CRs [26]. In our case the number of scheduled
and performed operations increased. This increase indi-
cates that there was a corresponding increase in demand.
The capacity, measured as hours per week available for
surgery, increased until 3 months after the interventions
and then decreased, while the number of full-time
equivalents remained unchanged after the interventions.
Thus, the pressure on the service increased after the
interventions, making it unlikely that change in the ratio
between demand and capacity contributed to reduced
cancellations.
An increased tendency to over-run operating lists
after the interventions could have contributed to the
observed reduction in CRs. Data about this were not
available for the pre-intervention period. The propor-
tion of over-running lists for the ophthalmology- and
ear, nose, and throat departments was low after the
interventions, at 1.2% and 2.8%, respectively. It is
therefore unlikely that list over-runs at these depart-
ments increased after the interventions, thereby con-
tributing to reduced CRs. For the three remaining
departments, we cannot exclude the possibility that
list over-runs increased after the interventions. Before
the interventions, 4.2 cancellations per month were
due to the fact that the hospital was not able to fin-
ish the scheduled surgery list as planned. These can-
cellations could have been avoided by over-running
the lists [19]. However, there was no significant re-
duction of cancellations caused by the hospital not
being able to finish the scheduled program after the
interventions. This finding indicates that even if list
over-runs may have increased after the interventions
it cannot be a strong factor for explaining the
observed reduction in CRs.
Factors that contributed to sustained improvements
The redesign of the surgical pathway was embedded in
the new strategies to improve the performance of the
clinical system. This integration secured a solid founda-
tion in the top management without compromising pro-
fessional entrepreneurship of middle managers and
frontline professionals. Consistent with earlier studies
[27,28], we found that this strategy created a basis for im-
provement by providing guidance about tools and techni-
ques that were important for the success of the project.
The improvement strategy was also important for se-
curing a wide representation of clinical staff in the pro-
ject groups and for setting the context for the project. In
the strategy, the top management emphasized system
improvement by equally addressing professional patient
and management quality, as well as staff satisfaction.
The inclusion of all these dimensions contributed to ac-
ceptance by clinicians and other staff, consistent with
other studies [12,29].
Improvement groups interacted in an informal net-
work across departments. This network continued after
the project period. Frontline employees were engaged in
suggesting adoptions and modifications of the interven-
tions. The presence of the middle managers in the actual
work processes allowed them to follow the implementa-
tion daily and adapt and re-implement changes when
needed. The hospital increased the effectiveness of the
interventions by adapting them to contextual changes,
as indicated by Fixsen et al. [30]. This flexibility seems
to be a key factor for sustaining the outcomes.
The optimal use of information technology contributes
to the success of high-performing institutions [31]. In
our case, the new software for planning surgery inte-
grated the schedules of all the departments thereby im-
proving the scheduling of operations for the whole
hospital.
Moreover, the surgery coordinator supported schedul-
ing of operations up to 6 months in advance by match-
ing available slots for surgery and the expected duration
of procedures based on previous experiences. The plan-
ning processes became more dynamic because waiting
lists were taken into account when assigning slots for
surgery. Altogether, these measures ensured a better
utilization of the total capacity of the operating theatres.
CRs of approximately 5% in our study are still high
compared to van Klei et al., [8] who reported a rate below
1%. Further improvements can probably be achieved by
fully implementing the aforementioned changes. The
process of scheduling surgery could likely be further
improved by applying the approach described by Pandit
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and Tavare [32] using a formula to predict the likely dur-
ation of an operating list.
Limitations
An observational and retrospective study design has the
limitation of information bias and confounding, and we
cannot prove causality between interventions and the
observed outcomes. The improvement project in our
case is an example of complex, context-dependent inter-
ventions that evolved over time. Such projects are less
suitable for strictly controlled, prospective, experimental
study designs that could avoid these limitations [33].
Nonetheless, our design makes long-term follow-up
feasible and allows us to learn from a successful case by
combining qualitative and quantitative data and different
analytical methods [34]. Therefore we found it appropri-
ate to use the chosen design.
Our calculation of the number of full-time equiva-
lents before the interventions was based upon data
from January 2008, because prior data were not avail-
able. These data might not be representative of the
pre-intervention period. However, the mean number
of full-time equivalents after the interventions was
280 compared with 279 before the interventions, indi-
cating no increase during the post-intervention
period. This finding is also supported by data from
the interviewees stating that there was no substantial
change in the number of full-time equivalents during
the study period.
We used the number of scheduled operations per
month as a measure for demand. A more precise meas-
ure for demand would have been minutes of operating
capacity needed per week, but data about this were not
available [26]. However, we argue that the number of
scheduled patients per month also reflects service de-
mand. Since the number of scheduled patients increased
after the interventions, while the capacity was reduced,
it is likely that the pressure on the service increased.
In summary, the strength of our study is the long ob-
servation time with sustained improvements. Moreover,
through our use of quantitative and qualitative methods,
we were able to identify factors that contributed to the
changes. By using statistical process control we could
demonstrate a clear association between interventions
and improvements. Data from interviews were consist-
ent across departments and professional borders and did
not reveal other organizational changes or quality im-
provement projects that could have influenced CRs. Fi-
nally, our findings are consistent with previous studies.
The hospital in our study resembles other district hospi-
tals and the interventions implemented here can likely
be adapted to other hospitals of similar size and
complexity.
Conclusion
The redesign of the pathway for elective surgery contrib-
uted to a sustained reduction in CRs and an increased
number of performed operations. The improvement
strategy sought to improve system performance through
the involvement of frontline clinicians, use of informa-
tion technology, and engagement of middle managers,
all of which were important factors for the sustained re-
duction in cancellations of elective surgery.
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Abstract 
Background 
The cancellation of planned surgery harms patients, increases waiting times and wastes 
already scarce health resources. Previous studies have evaluated interventions to reduce 
cancellations from a medical and management perspective; these have focused on cost, length 
of stay, improved efficiency, and reduced post-operative complications. Literature is scarce 
concerning how patients experience such interventions. We studied the experiences of 
patients at a hospital where a pathway for elective surgery was successfully redesigned to 
reduce cancellations.  
Methods 
We conducted a comparative, qualitative case study by interviewing patients who had 
experienced the redesigned pathway, and patients who had experienced the pathway prior to 
redesign. We performed a content analysis of the interviews using a theoretically-based 
coding scheme. Through a process of coding and condensing, we identified themes of patient 
experience. 
Results 
We identified three common themes relating to how patients experienced the intervention 
effects: the importance of integrating surgery into the way they lived their lives, 
individualized preparation before hospital admission, and the importance of relationships with 
a minimum number of clinicians during their hospital stay. 
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Conclusions 
The patients appreciated the effects of the interventions, which also had positive effects 
beyond simply reducing cancellations; they enabled patients to make choices that fitted their 
particular circumstances by integrating the surgery into their lives. Apart from improving 
surgical logistics, the interventions were also shown to contribute to increased patient-
centered care. 
Keywords 
Quality improvement; surgery; cancellations; patient centered; qualitative 
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Background 
The cancellation of planned surgeries is a well-recognized quality problem. High cancellation 
rates may indicate that scarce health resources are being used ineffectively, thereby increasing 
costs [1, 2]. Patients are directly affected by cancellations; they increase waiting times and 
may lead to harmful delays of operations [2, 3]. Further, the cancellation and the extra waiting 
time may cause patients physical and emotional distress [4]. 
  
Previous research has addressed how cancellations can be reduced through earlier and better 
clinical pre-assessment and improved surgical scheduling [5-11]. Interventions to reduce 
cancellations have been evaluated from a management and medical perspective; these have 
focused on cost, length of stay, improved efficiency, and reduced post-operative 
complications [8, 9, 11-14]. To our knowledge, the effects of interventions to reduce 
cancellations have not been explored from the perspective of those who are affected by them - 
the patients. 
 
We have previously reported the case of a Norwegian district general hospital that redesigned 
its pathway for elective surgery and achieved a sustained reduction in cancellations [15, 16]. 
The purpose of the current study was to explore how patients experienced the changes that 
were implemented to reduce cancellations.  
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Method 
Theoretical basis for interventions to reduce cancellations 
Reducing cancellations is a complex task because its causes are related to patients, 
organizational issues and clinical staff [1, 17]. Common causes for cancellations are related to 
the patients’ medical conditions, inadequate medical pre-assessment, overbooking of lists, 
facility shortcomings, and patient non-attendance [1, 8, 18-22]. Because the reasons for 
cancellations are multi-factorial, interventions to reduce cancellations need to target the 
complexity of the problem. The literature suggests that most cancellations can be avoided by 
redesigning work processes, improving planning and coordination, and performing earlier 
clinical pre-assessment of patients [18, 21, 23]. It has also been suggested that patients should 
be allowed to select their time of surgery, given earlier notice of their operating day, and sent 
a reminder of their appointment [21]. Involving patients in this way may even increase their 
satisfaction with treatment decisions during initial consultations, which is a strong predictor 
of attendance for surgery [24].  
 
Design 
We did not find relevant literature about patient experiences with interventions to reduce 
cancellations. Thus, we chose a qualitative design with semi-structured interviews which 
enabled us to explore the field [25]. Qualitative methods have also been advocated in outcome 
research because they are open to unexpected inputs [26]. 
  
We conducted a comparative case study and interviewed patients from two hospitals, A and B 
[27]. This design enabled us to compare experiences between hospitals. By using a 
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comparative method we could isolate the effects of the interventions and establish a probable 
relationship between the interventions and patient experiences.  
 
Description of the case 
Hospital A is a district general hospital where the pathway for elective surgery was 
redesigned. It has seven operating suites and 34 surgical beds. Hospital B, the comparison 
case, is a local hospital with three operating suites and 14 surgical beds. The two hospitals 
belong to the same local health authority and share the same senior management team. 
Initially, both hospitals had a similar clinical pathway for elective surgery and faced the same 
quality problems with their services. As a consequence, the health authority’s management 
planned a redesign of the pathways at both hospitals. For practical reasons, the revised plan 
was abandoned at hospital B.   
 
Hospital A redesigned its pathway by utilizing the following interventions: earlier clinical 
pre-assessment, improved information flow between surgeons and anesthesia personnel, 
patient participation in selecting their date for surgery, centralization of preparation and 
discharging of patients to a single unit, a telephone call to patients two days prior to surgery, 
and a common computer-based system for scheduling operations across all surgical 
departments [15]. Table 1 displays the main differences between the original and the 
redesigned pathways. 
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Table 1. Main differences in the pathway before and after redesign 
 
Pathway before redesign Pathway after redesign 
Patients did not participate in deciding the time of their surgery 
 
 
Patients left the consultation at the out-patient clinic without an appointment for 
surgery and were notified later about the scheduled appointment for surgery via 
letter 
Patients participate in choosing the time of their 
surgery 
 
Patients are given their appointment at the 
consultation when the decision to perform surgery is 
made  
No routine process for calling patients prior to surgery Patients are called two days prior to surgery to make 
sure they are ready for surgery 
Preparation and discharge of patients took place within the surgical departments Preparation and discharge of surgical patients is 
centralized to one location 
 
 
Recruitment  
Clinicians at hospitals A and B recruited patients for the study. They handed out an 
information letter describing the purpose of the study during the pre-surgical medical 
assessment. Patients who agreed to participate signed an informed consent form. The 
clinicians returned the form by mail and the first author called the patients after they had 
completed their surgery. As a result, we recruited 10 patients at hospital A and eight patients 
at hospital B.  
 
Data collection 
Between January and March 2011, the first author conducted semi-structured telephone 
interviews with patients who had undergone operations at hospitals A and B. For patients 
under 18 years of age, the first author interviewed a parent. We purposively sampled patients 
with different characteristics with regard to gender, age and type of surgery (day surgery/in-
patient-stay) [28]. 
 
The interviews followed a guide with open-ended questions to explore the patients’ 
experiences. The guide was based on a literature review about patient experiences of 
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interventions to improve care [29-32], the interventions implemented to reduce cancellations 
at hospital A and the different phases of elective surgery; the consultation at the out-patient 
clinic, the time spent waiting for surgery, and the hospital admission for surgery.  
 
Participants 
We completed interviews with 16 of the 18 patients (12 patients, 2 mothers and 2 fathers), 
eight from hospital A and eight from hospital B. One patient withdrew his/her consent to 
participate and one interview was not completed because of technical difficulties. Table 2 
displays the characteristics of the interviewees. 
 
Table 2. Interviewee Characteristics  
 
Characteristic Value Number of patients 
Age (yr) <18 4 
 18–40 2 
 40–59 6 
 >60 4 
Sex Men 9 
 Women 7 
Location Intervention hospital 8 
 Comparison hospital 8 
Type of surgery Day surgery 9 
 Hospitalized 7 
 
Analysis 
We audio-taped the interviews, transcribed them verbatim, and transferred them to 
HyperRESEARCH 2.8.3 computer software (ResearchWare, Inc., 2009) for coding. We 
performed a content analysis using a direct approach, as described by Hsieh and Shannon 
[33]. Based on the theory about interventions to reduce cancellations, we developed a coding 
scheme to reflect the interventions implemented at hospital A, i.e. earlier clinical pre-
assessment, patient participation in scheduling the surgery, telephone calls to patients prior to 
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surgery, and centralized preparation and discharge. The first author coded the interviews and 
identified passages where the patients described experiences related to these interventions.  
 
The last author read all the interviews and validated the coding; the first and last authors then 
compared codes from the two hospitals. The aim was to identify how the patients’ 
experiences were related to the interventions that reduced cancellations at hospital A. Using 
an iterative process of coding, then reflecting on the codes and condensing, the first and last 
authors identified common themes relating to how the patients had experienced these 
interventions [34].  
 
The first author made consecutive case notes of the interviews. Furthermore, we started 
analyzing the data during the data collection. In doing so, the data collection and data analysis 
were iterative steps. From the case notes and our analysis, we observed that the last two 
interviews did not add any new information. Having reached data saturation, we concluded 
that the sample size was sufficient for the purpose of this study [25, 35, 36]. Saturation can be 
observed prematurely if a sample is not sufficiently diverse [35]. However, we interviewed 
patients of both genders, with different ages, and a range of operations types. As such, we 
believe that our sample was diverse enough to capture a wide range of experiences [28].  
 
A professional bilingual translator translated the quotations in this article from Norwegian 
into English. Quotations were adapted from an oral style to a written format to enhance 
readability without changing the content of meaning [37]. 
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Ethical considerations 
Patients participated based on informed, written consent and could withdraw from the study at 
any time. The Western Department of the Regional Committee for Medical and Health 
Research Ethics in Norway deemed a full ethical review unnecessary because sensitive patient 
data were not included in the study. The study protocol was accepted by the Norwegian Social 
Science Data Services, which reviewed ethical aspects relating to the collection and handling 
of data (e.g. voluntary participation based on informed consent, anonymity of informants, and 
appropriate storage of data). 
 
Results 
We identified three common themes concerning how patients experienced the interventions. 
These included 1) the importance of integrating the surgery into the way they were living 
their lives; 2) individualized preparation before the hospital admission; 3) the importance of 
establishing relationships with a minimum number of clinicians during the hospital stay. We 
have structured the presentation of our findings around these themes and present patient 
quotes to illustrate how they experienced the changes. 
 
Integrating surgery into the way patients were living their lives  
Patients at hospital A originally received their surgical appointments by mail, after the out-
patient clinic consultation when the decision to operate was made; as such they could not 
participate in its planning. This process was changed so that patients could choose the date of 
surgery and confirm the appointment during the actual pre-operative consultation. The 
patients reported that this option was important to them, because the elective surgery 
impacted on them and their social surroundings beyond the medical condition and its 
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treatment. Fundamentally, the surgery affected the way each patient planned and lived their 
lives. The active participation in deciding the date of surgery, in combination with agreeing 
the appointment in advance, allowed them to make choices to fit their particular 
circumstances. It allowed them to integrate the planned surgery into their lives. However, 
patients from hospital B who were not given this opportunity, expressed that they would have 
preferred to participate in scheduling their surgery, and pointed to the importance of knowing 
the actual date of surgery earlier on.   
 
The following quotations illustrate this finding:   
 
Interviewer (I): Did you have any influence over the scheduling of your surgery? 
Patient (P) at hospital A: Yes, I did. And that was really good. I was due for a training 
period, and was able to work around that. I couldn’t have made it work otherwise.  
 
I: Did you have any influence over the scheduling of your surgery?  
P at hospital B: No, but that would have been a great practical advantage, as it would 
have made it possible to schedule around work, school, and traveling to the hospital. It 
is important to be able to plan ahead.  
 
Individualized preparation before hospital admission 
At hospital B, patients received practical information about their forthcoming operation in the 
same letter that informed them about their operation date. The patients at hospital B reported 
that they were satisfied with the information they received prior to surgery. Patients at 
hospital A received the same type of information at their out-patient consultation when the 
decision to perform surgery was made. In addition, hospital A started calling patients two 
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days prior to surgery to make sure they were in good health and would keep their 
appointment. If patients were unable to attend their scheduled surgery, another patient was 
rescheduled, thereby avoiding a cancellation.  
 
The phone calls also had beneficial effects beyond preventing cancellations. The phone call 
created a dialogue between the patient and the hospital. Patients could ask questions, staff 
were able to support their pre-operative preparation, and check if the patient had understood 
the information. Patients felt that the phone call demonstrated that the hospital cared about 
their well-being and was prepared and ready for their particular situation.  
 
The following quotation illustrates these experiences: 
 
P (Hospital A): It was a very positive thing. I felt that somebody cared about what was 
going to happen and that they were more on top of things than if they had just sent a 
letter.  
 
Relating to fewer clinicians 
To reduce cancellations arising from poor planning and a lack of coordination between 
departments, hospital A established a surgical center. Preparation and discharges of all 
patients were centralized to this facility to optimize resource utilization and to ensure 
improved planning and coordination. This centralization also resulted in patients relating to 
fewer health professionals during their admission, because they did not have to be admitted to 
a regular ward. Patients from both hospitals emphasized the importance of having 
relationships with a limited number of health professionals, because it contributed to 
continuity of care and made them feel safe. 
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P at hospital B: One thing I thought was really good, was that the same people were 
there when you came in and when you woke up again. I have had a number of 
surgeries over the years. On other occasions, I felt like I constantly had to relate to 
new people, and that was downright pathetic. 
I: Why is meeting the same people the whole time a good thing? 
P: I think it gives a sense of security. A person met you, knows about you, and follows 
your progress.  
Discussion 
Our main finding was that patients appreciated the effects of interventions that had been 
implemented to reduce cancellations. Interestingly, patients also described positive effects 
that the improvement team had not planned for, such as improved continuity of care and the 
personalized phone dialogue prior to surgery. 
 
Patients appreciated the changes because they contributed to making care more patient-
centered. Patient-centeredness is a core value of health care and one of the main 
characteristics of high quality health services [38]. It has been defined as “ . . . respecting and 
responding to patients’, wants, needs and preferences, so that patients can make choices in 
their care that best fit their individual circumstances” [38, 39]. Patient-centeredness is 
important in its own respect, but has also been associated with better clinical outcomes [40, 
41]. In line with previous research, we found that patient participation in scheduling surgery 
and timely scheduling was important to patients [42, 43]. This change responded to patients’ 
wants, needs, and preferences and enabled them to make and adapt choices that fitted their 
individual circumstances, thus rendering the service more patient-centered.  
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Hospital A established telephone calls prior to surgery to reduce non-attendance, in line with 
published research about telephone reminders [44, 45]. For patients, the phone calls had 
additional effects in that they changed the information flow from a one way communication 
style (letter) to a personalized and interactive dialogue. Another effect that was not anticipated 
was related to the centralization of the preparation and discharge to the surgical center. 
Hospital A implemented this to improve coordination and efficiency. However, the patients 
valued this change because it reduced the number of different professionals they had to 
interact with.  
 
Health care is currently facing the challenges of reducing costs and improving efficiency, 
while maintaining or improving quality [46, 47]. This challenge has stimulated an interest in 
relation to how quality improvement may increase efficiencies [48, 49]. Modern health care 
also needs to deliver care that is more patient-centered [38, 50, 51]. Improving efficiency and 
patient-centeredness is often considered to be contradictory, because interventions focusing 
solely on cost and efficiency can affect care in ways that health professionals and patients do 
not approve [52]. At hospital A, cancellations were reduced and the number of operations per 
month increased, while resources remained unchanged, thus indicating increased efficiencies 
[15]. From our interview findings we assert that the interventions at hospital A also 
contributed to increased patient satisfaction. Our findings indicate that interventions to reduce 
cancellations can be designed in ways that not only improve the logistics of surgical planning 
and efficiency, but can also make care more patient-centered.  
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Limitations and further research 
We are unable to describe any potential negative effects from the interventions to reduce 
cancellations, because all the patients gave only positive feedback. We asked open-ended 
questions about their general experiences and covered all of the aspects within the trajectory 
of elective surgery. Also, our interview guide was informed by theory about reducing 
cancellations and patient experiences to improve overall care. Therefore, we suggest that the 
lack of negative cases in this research was not caused by the study methods that were used to 
collect data. 
 
Interviews over the telephone may yield less information, because researchers have limited 
insight into and influence on, the interviewees’ circumstances and reactions [53]. Further, 
face-to-face interviews were not feasible because of the long distances to travel in rural 
Norway. Also, we did not want to interview patients during the psychologically vulnerable 
phase immediately before or after their operation. However, the first author, who conducted 
all of the interviews, has extensive experience in communicating over the telephone with 
patients in the clinical setting, and has conducted previous studies using telephone interviews. 
Despite the inherent limitations of using telephone interviews, because of the author’s 
previous experience, we are confident that we collected valid data to answer our study 
questions.  
 
Patient experiences were reported consistently at hospital A where the changes occurred, and 
patients at hospital B who had not experienced the interventions, asked for the same types of 
interventions. Furthermore, the analytic framework used in this study was based upon 
accepted theory and our findings were aligned with the literature. Despite the limitations in 
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this study, we argue that valid data were collected to explore the patients’ experiences of 
interventions to reduce cancellations.    
 
Findings from this exploratory study need to be validated in larger studies. Such research 
could benefit from a prospective design and by using mixed methods. Patient participation in 
decisions about appointments and pre-admission telephone calls may have relevance for 
ambulatory care in general. Future studies should address patient experiences with these 
interventions in other settings. Further, patients who have valuable first-hand ‘expertise’ are 
not often directly involved in planning changes. More research is needed about how to 
effectively involve patients in developing patient-centered care models [31, 54].  
 
Conclusions 
Our findings indicate that patients appreciated the effects of interventions to reduce 
cancellations, because the interventions increased their autonomy by enabling choices that 
fitted with their particular circumstances. The interventions also had unanticipated 
consequences; the phone reminder created a personalized dialogue prior to surgery and 
centralization of surgical preparation and discharge processes contributed to continuity of 
care. Apart from improving surgical logistics, the interventions to reduce cancellations were 
also shown to contribute to increased patient-centered care.  
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Sustainability of healthcare improvement: what
can we learn from learning theory?
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Abstract
Background: Changes that improve the quality of health care should be sustained. Falling back to old,
unsatisfactory ways of working is a waste of resources and can in the worst case increase resistance to later
initiatives to improve care. Quality improvement relies on changing the clinical system yet factors that influence the
sustainability of quality improvements are poorly understood. Theoretical frameworks can guide further research on
the sustainability of quality improvements. Theories of organizational learning have contributed to a better
understanding of organizational change in other contexts. To identify factors contributing to sustainability of
improvements, we use learning theory to explore a case that had displayed sustained improvement.
Methods: Førde Hospital redesigned the pathway for elective surgery and achieved sustained reduction of
cancellation rates. We used a qualitative case study design informed by theory to explore factors that contributed
to sustain the improvements at Førde Hospital. The model Evidence in the Learning Organization describes how
organizational learning contributes to change in healthcare institutions. This model constituted the framework for
data collection and analysis. We interviewed a strategic sample of 20 employees. The in-depth interviews covered
themes identified through our theoretical framework. Through a process of coding and condensing, we identified
common themes that were interpreted in relation to our theoretical framework.
Results: Clinicians and leaders shared information about their everyday work and related this knowledge to how
the entire clinical pathway could be improved. In this way they developed a revised and deeper understanding of
their clinical system and its interdependencies. They became increasingly aware of how different elements needed
to interact to enhance the performance and how their own efforts could contribute.
Conclusions: The improved understanding of the clinical system represented a change in mental models of
employees that influenced how the organization changed its performance. By applying the framework of
organizational learning, we learned that changes originating from a new mental model represent double-loop
learning. In double-loop learning, deeper system properties are changed, and consequently changes are more likely
to be sustained.
Keywords: Quality improvement, Organizational learning, Learning theory, Sustainability
Background
Quality improvements in health care that are not sus-
tained are a waste of resources. Falling back to old, un-
satisfactory ways of working can be frustrating and
increase the resistance to later initiatives to improve
care. Few publications have reported sustainability of
healthcare improvements. In a systematic review, the
median follow-up time for interventions that sought to
improve the quality of care was less than 1 year [1].
Consequently, little is known about the factors that con-
tribute to the sustainability of improvements [2,3]. This
makes such research sorely needed [4].
Over the past few decades, an understanding
of healthcare quality as a system property has emerged
[5-7]. Accordingly, the quality of health care primarily
depends on the function of the system and to a lesser degree
on the skills of individuals [5]. Changing the system is
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therefore the most effective route to improvement; i.e., an
organization needs to change its way of operating to pro-
duce improved outcomes, and these changes must be
maintained to sustain the improvements [5,8].
The sustainability of systemic change is poorly under-
stood. Use of theoretical frameworks allows for an under-
standing of factors that contribute to sustainability [9,10].
In particular, theories of organizational learning explain
crucial aspects of change in organizational behavior.
Argyris and Schön [11] defined learning as the transla-
tion of new knowledge to altered behavior that is replic-
able. Quality improvement implies that an organization
needs to alter its behavior, and that the behavioral
changes must be replicable to sustain improvements.
Sustained improvement after systemic change can thus
represent a case of organizational learning. A framework
of organizational learning can be used to explore the fac-
tors that influence the sustainability of improvements.
In this article, we use an organizational learning frame-
work to explore a case that demonstrated sustained im-
provement. The case is Førde Hospital’s project
redesigning their pathway for elective surgery to reduce
cancellations. Reasons for cancellations are complex and
related to patients, organizational issues, and clinical staff
[12,13]. Cancellations are caused by a clinical system per-
forming sub-optimally, e.g., poor scheduling, inadequate
medical pre-assessment, and facility shortcomings
[14-19]. Reducing cancellations requires changes in the
clinical system. Changing the clinical system requires
organizational change through organizational learning [5].
Organizational learning becomes manifest through new
organizational routines, and the effects of these new rou-
tines can be measured [20,21]. Organizational learning in
our case should therefore be reflected in reduced
cancellation rates. We have previously demonstrated how
the redesign of the surgical pathway at Førde Hospital
caused a significant reduction in cancellation rates from
8.5 % to 4.7 % that was sustained over 2 years [22]. The
case is thus an example of sustained improvement through
organizational learning, and it should be suitable for ex-
ploring factors contributing to sustain the improvements.
Methods
Context
Førde Hospital is a district general hospital in a small town
in Norway, population 10,000. The hospital has 7 operating
suites and 34 surgical beds. Like most hospitals in Norway,
Førde Hospital is publicly owned and financed. The local
health authority also includes two smaller local hospitals.
Altogether, the three hospitals serve a population of ap-
proximately 107,000. All patients have full healthcare
coverage through the national state insurance.
The cancellation of planned surgeries is a known prob-
lem in health care that affects patients, diminishes quality
of care, wastes resources, and increases healthcare costs.
Complaints from patients and high cancellation rates indi-
cated that the pathway for elective surgery was not optimal
at Førde Hospital, and the hospital therefore set out to re-
design the entire pathway. The project involved the surgi-
cal departments at the hospital (ophthalmology, general
surgery, gynecology, orthopedics, and ear, nose, and
throat). Altogether 280 full-time equivalents work in these
departments.
Four different project groups with a total of 40 employ-
ees were formed. Each group was given a mandate to re-
design parts of the pathway. The changes that were
implemented included one common entry point for all
referrals, earlier clinical patient assessment, improved in-
formation flow among staff members, patient participation
in selecting the date for surgery, and improved coordin-
ation and scheduling of operations.
Theoretical framework
The Evidence in the Learning Organization (ELO)
model describes how healthcare organizations learn,
create, and share knowledge about evidence-based
practices and the system issues that facilitate or in-
hibit these learning processes [23] Therefore, we found
that this model is appropriate as a framework for our
analysis. The model is based on four main themes:
inquiring, deciding, relating, and interpreting. To-
gether, these themes represent the process required for
organizations to learn and share new knowledge more
effectively [23]:
1. Inquiring: Are members ready to inquire on
behalf of teams/organizations to facilitate the loop
learning processes?
a. Acquiring: Do they possess technical skills related
to locating resources and communicating
feedback about this inquiry (e.g., Information
Technology training)?
b. Informing: Do they possess the cognitive skills
(i.e., EBM skills) that support evidence-based
decisions?
c. Transforming: Do they possess cognitive traits
that facilitate behaviors for inquiry (e.g., internal
learning motivation)?
2. Deciding: Are members and teams utilizing effective
decision processes to integrate evidence into
healthcare decisions?
a. Deliberating: Are they comparing and analyzing
new working goals/strategies and structures/processes
that will lead to better decisions (e.g., weighing
alternative work procedures)?
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b. Decision-taking: Are they using appropriate
decision methods/tools to support better
decision-making (e.g., computer-assisted
decision tools)?
c. Evaluating: Are they using adequate analytical
methods (qualitative or quantitative) to measure
outcomes of evidence-based decisions
(e.g., adequate audit and feedback)?
3. Relating: Are members, teams, and organizations
facilitating evidence-based practices through
effective organizational communication and
relationships?
a. Sharing: Do the organizational communication
structures and processes facilitate
sharing knowledge (e.g., adequate information
networks)?
b. Cooperating: Are teams available and functioning
to facilitate efficient knowledge generation and
evaluation (e.g., team composition and roles)?
c. Advocating: Is there adequate and sufficient
leadership with effective motivational strategies to
induce organizational cultural change toward
learning (e.g., incentives, championing, leadership
style, etc.)?
4. Interpreting: Are members and teams sensing the
need for evidence-based practice innovations and
explicitly describing their tacit knowledge?
a. Judging: Are they properly evaluating judgments
about the outcomes of decisions and needed
practice changes (i.e., testing for epistemic gaps)?
b. Knowing: Are they building new models of
shared understanding based on the results of
evidence-based decision-making
(i.e., interpreting/integrating with communities
of practice)?
c. Formulating: Are they codifying this new
knowledge (e.g., team-tested practice
recommendations) for organizational
consumption?
The ELO model itself does not specifically elaborate
on how new knowledge is created, how individual
learning is transformed to organizational learning, or
what organizational mechanisms are involved in the
change process. These questions are important for
organizational learning. To better understand these pro-
cesses, we included four of the theoretical frameworks
that underlie the ELO model: Argyris’ [24] loop learning,
Kim’s [25] concept of organizational learning, Nonaka’s
[26] Socialization, Externalization, Combination, and
Internalization (SECI) model, and the framework of
complex adaptive systems (CAS) [27].
Together these frameworks help explore factors that
sustain organizational changes. The concept of single- and
double-loop learning explains the actual learning process
in the organization [24]. Kim’s [25] model explains the
transformation from individual to organizational learn-
ing through mental models. The SECI model sheds light
on how these mental models are incorporated and
shared at the organizational level. The framework of
CAS elucidates consequences interdependencies in a
clinical system can have for organizational behavior and
performance [28].
Loop learning
The concept of single- and double-loop learning explains
the actual learning process in the ELO model [24]. In
single-loop learning, a defect or mismatch between
expected and observed outcomes is corrected, leaving
the underlying theory for the action unchanged [24].
The feedback loop from the actual experience does
not change the basic assumptions or decision-making
rules that govern the action that corrected the defect.
In double-loop learning, the detected defect is cor-
rected, and the feedback loop from what is experienced
during this process also changes the underlying theory
or decision-making rules of the action that corrected
the defect.
Double-loop learning can occur in organizations when
individuals inquire on behalf of the organization in such
a way as to lead to change in the values of the
organizational theory in use [24]. In contrast to single-
loop learning, double-loop learning changes the indivi-
duals’ understanding of the fundamental theories and
values that guide organizational behavior [24]. Double-
loop learning is thus a deeper change than single loop-
learning because it changes the underlying system that
produces the current organizational behavior.
Organizational learning through changed mental models
Earlier models of organizational learning did not de-
scribe how individual members of an organization learn
or how the organization learns. According to Kim [25],
shared mental models can be viewed as the link between
individual and organizational learning. The cycles of indi-
vidual learning affect learning at the organizational level
through their influence on the organization’s shared men-
tal models. When referring to mental models, Kim used
Senge’s [29] definition: deeply held internal images of
how the world works, which have a powerful influence on
what we do because they also affect what we see.
Kim’s 1993 model also incorporates Argyris and
Schön’s concept of double-loop learning. Organizational
double-loop learning occurs when individual mental
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models become incorporated into the organization
through shared mental models, which can then affect
organizational action [25]. Argyris and Schön define
organizational learning as the way people jointly con-
struct maps [11]. These maps can be viewed as the men-
tal models that are shared by the organization and
compatible with the concept of the organizational theory
in use [24].
The SECI model
Individual mental models can be viewed as tacit know-
ledge. According to Kim, making this tacit knowledge
explicit is crucial to the development of new shared
mental models in an organization [25]. The SECI model
[26] explains how organizations dynamically share, cre-
ate, and maintain knowledge. Knowledge is created
through interactions between tacit and explicit know-
ledge through four modes of knowledge conversation:
socialization, externalization, combination, and inter-
nalization [30]. Thus, the SECI model can help under-
stand how individual mental models can be turned into
shared mental models in the organization because it
explains how tacit knowledge can be made explicit and
shared in an organization. The model has been extended
by introducing the concept of ba [30]. Ba can be defined
as a shared context in which knowledge is shared, cre-
ated, and utilized [30]. This shared context is important
because it affects what kind of knowledge is shared and
how the knowledge that is created is utilized.
Complex adaptive systems
In line with the increasing complexity of healthcare ser-
vices, traditional organizational models have exhibited
shortcomings, especially in explaining how change
occurs. New ways of looking at healthcare organizations
have evolved. The literature has advocated use of the
CAS framework to explore change processes in health
care [31-33]. As opposed to traditional organizational
models, CAS explores organizational change by directing
attention to the interdependency of the different
organizational elements and not towards the elements
themselves [28]. CAS can thus help us understand the
importance of the relationships and patterns of actions
between individuals in a clinical system [34]. These rela-
tionships are dynamic, non-linear, and evolve with time.
Small changes in one part of the system can lead to huge
consequences in a different part [34]. Changes in mental
models at an organizational level may influence the rela-
tionships and patterns of actions between individuals in
the clinical system. We used CAS to better understand
the connection between clinicians’ change in mental
models and their revised understanding of interdepend-
encies in the clinical system, and how this new under-
standing affected organizational behavior.
Design
Given the scarce knowledge on sustainability of health-
care improvements, the character of our study is ex-
plorative. Thus we used a qualitative case study design
grounded in the theoretical framework of learning the-
ory [35]. Our case is the redesign of the clinical pathway
for elective surgery at Førde Hospital.
Data collection
We used purposive sampling to explore the organizational
changes at the hospital [36]. Our focus was on
organizational rather than the individual perspectives.
Thus we included informants with different roles in the
hospital. With assistance from the hospital administration,
we recruited informants with different professional back-
grounds and work experience as well as varying degrees of
involvement in the improve-ment project.
Case study evidence initially consisted of administra-
tive documents. These documents described the overall
aim of the improvement project and the mandate of the
improvement groups at Førde Hospital. We did not con-
duct a formal document analysis, but the documents pro-
vided us with background information for the interviews.
One of the authors (EH) conducted all interviews dur-
ing June and July 2010. Seventeen of the interviews were
conducted face to face, and three on the telephone. The
length of the interviews varied between 20 to 70 minutes.
Each respondent was interviewed once. EH wrote case
notes for each interview. Our purpose was to maximize in-
formation [37,38]. Based on the case notes, the last few
interviews did not add any new substantial information.
Thus, we reached redundancy, and our sample size was
sufficient for the purposes of the study [37,38].
EH conducted in-depth interviews. Based on our the-
oretical framework, he asked questions having to do with
the following themes: identification of a need to change,
planning the change, actions taken to induce change, out-
comes of change, and adaptations of interventions. He
used open-ended questions, e.g., How did the interviewees
realize that they needed to change? What did they do to in-
duce changes? How did this change affect their work? At
the beginning of the interviews he collected demographic
data (gender, profession, degree of involvement in im-
provement work, leader responsibilities, and years of work
experience at the hospital). We grouped the degree of in-
volvement in improvement work in employees who partici-
pated in the project groups, i.e., those directly involved in
planning and execution, and employees who did not par-
ticipate in the project groups but whose daily work was
affected by the changes.
Analysis
We analyzed the interviews in the three steps described
by Creswell [39]: preparing and organizing, reducing
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into themes through a process of coding and condens-
ing, and representing in a figure and a discussion. We
taped the interviews, transcribed them verbatim, and
transferred them to HyperRESEARCH 2.8.3 computer
software (Research Ware, 2009) for coding. We devel-
oped an initial coding scheme based on the main
themes in the ELO model. EH coded the entire data
set. During the analysis new codes were added based
on the data [39]. Through an iterative process of cod-
ing, reflecting on the codes, and condensing, we identi-
fied common themes [37]. We interpreted the themes
with regard to our theoretical frameworks and repre-
sented the relationship between the themes in Figure 1
[39,40].
As recommended by Barbour, [41] the other authors
validated excerpts of the data set to validate the cod-
ing and the quotations that we present to illustrate
our findings. To enhance the rigor of our analysis,
three key respondents validated a narrative of how
interventions were planned and implemented in the
hospital [38,42]. We adapted the quotations, without
changing the meaning, to enhance readability and
maintain confidentiality [40]. A professional translator
translated the quotations presented in this article into
written English.
Ethical considerations
The Western Department of the Regional Commit-
tee for Medical and Health Research Ethics in
Norway deemed a full ethical review unnecessary be-
cause the study did not use sensitive patient data. The
study protocol was accepted by the Norwegian Social
Science Data Services, which reviewed ethical aspects
related to collecting and handling data (voluntary par-
ticipation based on informed consent, anonymity of
informants, and presence of appropriate data storage
protocols).
Results
We interviewed 20 employees with different professional
backgrounds and varying degrees of involvement in the
improvement work. Characteristics of the interviewees
are provided in Table 1.
We structure the presentation of our findings around
the four main themes of the ELO model. Where rele-
vant, we present representative quotations from the
interviews to illustrate our findings.
Inquiring
Complaints from patients and high cancellation rates
indicated that the pathway for elective surgery was not
optimal. At the beginning of the project, there was a
unified understanding that the pathway needed to be
improved. Four multidisciplinary project groups were
formed to suggest a redesign of different parts of the
pathway. The inquiry was initiated in these groups, and
clinicians outside the groups were involved through
regular meetings and dialogue.
Figure 1 Factors that contribute to sustained improvements.
Hovlid et al. BMC Health Services Research 2012, 12:235 Page 5 of 13
http://www.biomedcentral.com/1472-6963/12/235
Ta
b
le
1
C
h
ar
ac
te
ri
st
ic
s
of
th
e
in
te
rv
ie
w
ee
s
Pr
of
es
si
on
al
g
ro
up
N
um
b
er
of
in
fo
rm
an
ts
Pa
rt
ic
ip
at
ed
in
im
p
ro
ve
m
en
t
g
ro
up
s
N
ot
d
ir
ec
tl
y
en
g
ag
ed
in
im
p
ro
ve
m
en
t
w
or
k
Le
ad
er
s
G
en
d
er
(f
em
al
e/
m
al
e)
Y
ea
rs
of
w
or
k
ex
p
er
ie
nc
e
at
H
os
p
it
al
<
5
5–
10
>
10
Ph
ys
ic
ia
n
9
4
5
4
1/
8
4
1
4
N
ur
se
7
5
2
3
5/
2
1
3
3
Se
cr
et
ar
y
2
0
2
1
2/
0
1
1
A
d
m
in
is
tr
at
or
s
(p
ro
je
ct
su
p
p
or
t)
2
2
0
1
2/
0
1
1
To
ta
ln
um
b
er
20
11
9
9
20
6
6
8
Hovlid et al. BMC Health Services Research 2012, 12:235 Page 6 of 13
http://www.biomedcentral.com/1472-6963/12/235
Within the organization, there was a desire to try to
improve the flow of patients.
Middle manager in project group.
There were lots of information meetings along the way.
People were supposed to make suggestions; they could
write suggestions on pieces of paper, which were posted
on the wall. They could say what they thought about
the various stages in the process.
Physician not in project group.
The health authority had developed a common plat-
form and strategy for conducting improvement projects.
The focus was on detecting systemic problems through
equally addressing the four perspectives: professional,
patient, and management quality (resource utilization),
and staff satisfaction. The balanced approach among
these four quality dimensions contributed to making the
project understandable and increased acceptance among
frontline clinicians.
The project groups mapped the current state of the
clinical system and then began inquiring about how the
system ought to work in the future and what changes
needed to be made. Necessary process data were
extracted from the patient administrative system. The
project groups received guidance about improvement
techniques. They used simple tools, such as Post-It
Notes, to visualize the clinical pathway.
You may have really good project support, but if you
don’t have really good ideas, good staff, creative staff,
then all you’ll get are minor adjustments or copies of
what others do.
Staff member offering support in project group.
Cases of patients were used in the inquiry process to
emphasize the patient experience in the pathway. More-
over, the team used ideas from a site visit to a hospital
that was considered to have a better practice. Interven-
tions suggested in the literature were also used. The
inquiry was a stepwise process influenced by activities
in the relating and interpreting phases of the model.
New knowledge created in these phases revealed new
areas of inquiry.
Deciding
The project combined top-down and bottom-up
approaches. The improvement strategy secured a sound
foundation with the top management, whereas the front-
line professionals were left with sufficient room to find
new ways to redesign their own work processes. The
project groups suggested interventions and tried to build
a consensus for their suggestions through the involve-
ment of and dialogue with clinicians outside the groups.
Staff from the support unit provided the groups with
structure and process data from the patient administra-
tive system that served as the groundwork for their
decisions.
Middle managers in the project groups mostly decided
themselves which interventions to implement. Interven-
tions in the project were in accordance with published
evidence (e.g., earlier patient assessment, involvement of
patient in decisions for scheduling operations, and call-
ing the patient 2 days prior to surgery).
Those with expertise in project and improvement
measures took part throughout the preliminary
investigation stage and knew exactly what had been
done before, what had been decided, and what the
plans for the future were.
Middle manager in project group.
Additionally, the deciding phase was a stepwise
process influenced by the new knowledge created in the
relating and interpreting phases of the model. This new
knowledge provided a new perspective and new areas of
inquiry, which again could lead to new decisions. The
middle managers participated in the actual clinical pro-
cesses that were affected by the interventions, thereby
instantly learning about the effects of their decisions.
This feedback was considered more valuable than mea-
surements such as cancellation rates because it was dir-
ect and without delay. Sometimes this feedback revealed
a need to revise previous decisions.
Implementation was time-consuming and difficult
because of resistance in the organization. Consistent
follow-up by middle managers over an extended time was
necessary to actually implement the decisions that were
made. Through their participation in daily work, middle
managers exemplified the new ways of working and
demonstrated the importance of following new routines.
I’ve learned that involving the relevant staff is not
enough. Unfortunately, we need those enthusiasts, too.
This has not been a success only because of
involvement, Post-It Notes, and conclusions. If that
were the case, we would not have progressed a single
step. And that is something I think that improvement
theorists need to take more seriously: that is, that the
project itself is only one per cent, or ten per cent.
Ninety per cent is the consistent follow-up. And that is
generally extremely unpleasant.
Middle manager in project group.
Relating
The meetings in the project groups were the most import-
ant arena for sharing and reflecting on information. The
strategy of the top management was to include all of the
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professional groups that participated in the work process;
thus, they convened interdisciplinary project groups. In
these groups, frontline clinicians shared information,
reflected on it, and related it to their own work and the
clinical pathway as one whole to detect areas for improve-
ment. Through this process, tacit knowledge was made ex-
plicit and shared.
Reflection and communication was not confined to the
project groups. Through the active involvement of clini-
cians outside the project groups, new knowledge was
spread and shared throughout the organization.
You got to sit in a group with the doctor, the nurse, the
director, and the porter and look at all the problems. It’s
not only about my challenges in dealing with a patient
scheduled for an operation in an hour. There is actually
an entire surrounding complex that has to work.
Middle manager in project group.
Interpreting
In accordance with the improvement strategy, the reflec-
tions by the project groups were set in the context of
how the entire pathway could be improved. Considering
this context enabled a new understanding of the clinical
system to emerge. Clinicians realized that their former
work processes had been fragmented and that they had
lacked an understanding of how the hospital worked as
a whole. Gradually, the focus shifted from their small, fa-
miliar part of the patient flow to how all of the various
elements needed to interact to improve overall system
performance.
Furthermore, individual clinicians reflected on how
their own work contributed to the pathway and began to
realize how dependent they were on each other and how
crucial everybody’s contribution was for an optimal
pathway. Through this reflection, the organization
improved its understanding of the clinical system and its
interdependencies.
You see more than your own little task, and you see
how you can become a bottleneck for others’ tasks
without even knowing it. I think that getting to see the
whole process and to see that you actually are one link
in a long chain helps people to see things more
holistically.
Staff member offering support in project group.
The way it used to be, in many areas the big picture
fell apart; work was so fragmented.
Physician in project group.
Each separate section had its own books with patients
needing surgery, and everybody tried to plan their
operation schedules on the basis of these. But there
was no coordination; nothing brought things together
in terms of the resources available on the ward as a
whole.
Nurse in project group.
The new understanding of the clinical system changed
the mental model. Moreover, it was codified into altered
individual and organizational behavior. New organizational
routines were created and implemented, in which the new
system perspective was taken into account. For example,
before the intervention the different surgery departments
managed their own scheduling of operations, with no co-
ordination among the departments. As part of the inter-
vention, a new computer application was introduced for
scheduling surgery across all surgical departments. This
made waiting lists and schedules transparent across depart-
ments. Furthermore, a capacity coordinator position was
created that was empowered to coordinate planning across
the departments. Scheduling surgery also became more dy-
namic because waiting lists were considered when slots for
surgery were assigned among departments.
The most important thing, I think we’ve learned is that
it was very easy to sit and just look at your own sphere
when working out procedures and general standards
for patient scheduling. When we all sat down together
and tried to create something, it required a mental
readjustment so that we had to think, “This isn’t just
about my area; it also affects others.”
Physician in project group.
We [anesthesiology and surgery] have probably
become closer; yes, we have. It isn’t uncommon that we
now are in touch at the early stages to discuss a
patient’s medical problem. Then, together, we work out
a plan for preparing for the operation.
Physician not in project group.
The improved system awareness influenced the inquiry
and decision processes. As staff members became aware
of the complexity of their clinical processes and their
understanding of the interdependencies of the various
elements grew, they discovered new problems and pos-
sible solutions.
When the head got a look at the clinic waiting lists, it
became clear that there was a whole ocean of things
that needed to be tackled. And these are things that
we didn’t know about before, because the system
hadn’t been transparent.
Middle manager in project group.
Now we see the big picture with regard to the
operation schedule, and this means that we now
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discover ahead of time if two patients are scheduled
for procedures that require the same instruments
and thus re-sterilization. This used to cause
unnecessary waits.
Nurse in project group.
Clinicians were involved in modifying and adapting
the interventions to the context. Their new understand-
ing of the clinical system influenced how this was done.
With the new understanding, effects of the interventions
were evaluated and adapted according to how the entire
clinical pathway was thought should work.
Then we had to have a discussion about what we
meant by “urgent,” what kind of things really are
urgent, and what kinds of things it makes no sense to
mark as “urgent.” So it took some time to get that as
good as it could be.
Secretary not in project group.
Discussion
We begin by discussing our findings with regard to the
theoretical framework and proceed to relate our findings
to previous studies. We conclude with implications for
quality improvement in health care.
A new understanding of the clinical system and double-
loop learning
By structuring and analyzing our data according to the
four themes of the ELO model, we were able to con-
struct a representation of how the learning process
unfolded. Furthermore, our theoretical frameworks
helped us identify factors that contributed to sustain the
improvements.
Our findings demonstrate that employees at the hos-
pital developed a revised and deeper understanding of
their clinical system and its interdependencies during
the course of the improvement project. This new under-
standing had implications for organizational behavior.
We consider this a key finding because it indicates a
change in clinicians’ mental model of their clinical sys-
tem that influenced organizational action.
This new understanding emerged from a dynamic
process in which clinicians shared information, reflected
on it, and related it to their everyday work situation.
Consistent with the extended SECI model, including ba
[26,30], individual tacit knowledge was made explicit
and interpreted in a new shared context. This shared
context was provided by the hospital leadership. Specif-
ically this context involved how the various elements of
the clinical pathway needed to interact to enhance the
performance of the clinical system as a whole. Through
this process of sharing and reflection among individuals
across professional groups and departments, the
employees’ new model of the clinical system was trans-
formed into a mental model that was shared by the
organization [25]. As pointed out by Kim [25], a changed
mental model that is shared at the organizational level
can serve as a foundation for double-loop organizational
learning if it affects organizational action [24].
Individuals in a system tend to focus on their immedi-
ate surroundings and pay less attention to the function-
ing of the clinical system as a whole [43,44]. We
observed the same kind of behavior at Førde Hospital
before the project started. During the project clinicians
shared and reflected on information with regard to how
the performance of the clinical system as a whole could be
improved. In line with the CAS framework we observed
that clinicians revised their understanding of the clinical
system as they acquired a better understanding of its inter-
dependencies [43]. Clinicians’ improved understanding of
the interdependencies in the clinical system affected three
important stages of the change process: inquiry about what
to change, change of organizational routines, and adapta-
tions of interventions to the context.
As clinicians gradually improved their understanding
of the clinical system and its interdependencies, they be-
came able to detect system problems they previously
had been unaware of. Failures prone to transitions be-
tween clinical entities were revealed as these transitions
were evaluated from a new perspective, i.e., the clinical
system as a whole. Furthermore, the new understanding
led to a deeper and more precise understanding of the
underlying causes of the quality problems.
Organizational learning becomes manifest through
new or modified organizational routines [20]. In our
case, clinical practice was altered as a consequence of a
new understanding of the clinical system and its inter-
dependencies. At the individual and group levels, physi-
cians began cooperating in a new way that benefited the
patients. At an organizational level, to offer one example,
the hospital improved the scheduling and coordination
of surgery by doing this across departments as opposed
to department-wise as was done before the project. The
new routine contributed to reducing cancellations and in-
creasing the number of operations performed. Further-
more, remarks by the physicians demonstrated that their
better understanding of the system of care facilitated the
development of new organizational procedures in general.
Frontline employees were engaged in suggesting adap-
tations and modifications of the interventions. The
improved understanding of the system increased the
employees’ awareness of the interaction between context
and interventions and improved their ability to adapt
interventions to specific situations. Moreover, the hos-
pital increased the effectiveness of changes by fitting
them to a constantly changing context in a way pointed
out by Fixsen et al. [45].
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Consistent with Berwick [5], improvements in our
case were made by changing the clinical system. During
this process, clinicians developed a deeper understand-
ing of their clinical system and its interdependencies.
This was transformed into a shared mental model at
the organizational level. The shared mental model
affected organizational action, indicating that double-
loop organizational learning occurred [24]. According
to our theoretical framework, organizational change
that involves double-loop learning is more likely to be
sustained because it alters the deeper, structural, and
cultural properties of systems. The fact that the hos-
pital was able to facilitate and induce systemic change
through double-loop learning appeared to be important
for understanding how improvements were sustained.
In our case, important stages in the process of chan-
ging the system were based on double-loop learning:
inquiry about the need to change, change of clinical
practice, and adaptations of interventions.
Our findings in relation to earlier studies
An understanding of an organization as a system is a
prerequisite for organizational learning [29]. The per-
formance of a system is far more dependent on how
the elements work together than on how each element
performs separately [46]. According to Batalden and
Davidoff [47], knowledge about processes and patterns is
a prerequisite for improving the performance of a clin-
ical system (i.e., knowledge about how clinicians interact
to deliver the actual care that patients need). However,
many health professionals are process illiterate, partially
owing to the challenges of recognizing and understand-
ing causal implications of their actions in a system
[44,48]. In our case, clinicians improved quality by fo-
cusing on interdependencies, i.e., the way clinicians
cooperated in their clinical processes to deliver care. By
doing so, clinicians’ understanding of the implications of
their actions grew, deepening their understanding of the
clinical system.
Previous studies indicated that organizational learning
in health care is fragmented (i.e., consisting of many
learning cycles that are not interconnected) [21,49,50].
Contrary to our findings, Tucker and Edmondson [51]
found that single-loop learning was dominant when
nurses learned from mistakes. They suggested that this
type of learning may mask the underlying structural pro-
blems of the system that could have been detected and
corrected by double-loop learning. In our case, the hos-
pital leaders were able to address underlying systemic
problems through the dynamic process of inquiry, infor-
mation sharing, and reflection, thereby facilitating
double-loop learning.
Consistent with earlier studies [6,52], we found that
multidisciplinary teams of professionals, combined with
knowledge about improvement, was an important suc-
cess factor in our case study. The staff that supported
the project groups helped to structure an arena for re-
flection and sharing information. Furthermore, their
guidance and assistance in mapping and visualizing the
clinical system, along with their role in keeping track of
decisions, were important for maintaining a system per-
spective during the inquiry process.
Perseverance from middle managers, who led the imple-
mentation process through their clinical work, was a key
driver in overcoming resistance and implementing change.
Consistent with previous findings, middle managers built
and demonstrated knowledge about the clinical system
through their work and leadership, thereby facilitating the
spread of the new mental model [53,54]. By doing so, they
maintained double-loop learning at the organizational level.
Implications for quality improvement in health care
We report here that clinicians revised their understand-
ing of their clinical system and developed a new mental
model. The mental model was then shared by the
organization and influenced the inquiry process, clinical
practice, and the way interventions were adapted. These
steps are illustrated in Figure 1. The improvement strategy
triggered clinicians to inquire about their system and opened
an arena for information sharing and for relating these activ-
ities to the context of the whole clinical system. These com-
bined activities improved clinicians’ understanding of their
clinical system. The process was circular as the new under-
standing influenced the actions that had induced it.
Our case demonstrates that clinicians’ understanding
of their clinical system can be improved, partially
Table 2 Implications for quality improvement in health care
Leadership action Desired change for organization
Create a multidisciplinary arena for sharing information
Provide a system context for interpreting shared information
Provide guidance to clinicians about improvement knowledge
Revised and deeper understanding of the clinical
system that is shared by the organization
Design and implement new organizational routines based
on the new understanding of the clinical system
Change the system based on double-loop organizational learning
Facilitate continuous information sharing and reflection Spread the new mental model in the organization
Modify and adapt interventions based on the new
understanding of the clinical system
Sustained improvement
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depending on how a project is planned and conducted.
The hospital’s general strategy for improvement influ-
enced how this new understanding emerged. A funda-
mental part of the strategy was to provide an arena and
structured approach for sharing information and involv-
ing frontline professionals in the inquiry about systemic
problems by equally addressing patient, professional, and
administrative quality [55]. By providing clinicians with
an arena for sharing information and a context for
reflecting on the shared information, the leadership
facilitated the process that led to a revised understanding
of the clinical system. We therefore suggest that it may be
possible to influence clinicians’ understanding of their clin-
ical system by paying close attention to how improvement
work is planned and conducted. Table 2 summarizes and
suggests implications of our findings for quality improve-
ment work in health care.
Limitations, relevance, and further research
The retrospective study design has inherent limitations
such as information bias and confounding; thus, we can-
not prove causality between interventions and outcomes.
However, combining a retrospective design with a
theory-driven analysis allowed us to learn from a suc-
cessful case by exploring how and why the improvement
efforts worked and were sustained [9,10,56]. Retrospect-
ive interview data may be influenced by what respon-
dents remember and how they emphasize various parts
of their experiences. In our case, the respondents inde-
pendently described how the improvement process
changed their understanding of the clinical system and
their own roles in this system. This finding was consist-
ent across professional groups, regardless of the degree
of involvement in the improvement work, thus increas-
ing the credibility and trustworthiness of our analyses
[37]. The rigor of our analyses was also enhanced by our
use of complementary theoretical perspectives [57].
Our study is based on a single case that cannot be dir-
ectly generalized. However, lack of sustainability of
healthcare interventions is a substantial and ubiquitous
problem [58,59]. The literature suggests that an incom-
plete understanding of the clinical system in not unique
to our case; our findings are consistent with the litera-
ture and previous empirical findings [47,50]. In line with
recommendations in the literature, we used theoretical
perspectives to generate a middle-range theory, or
context-dependent theory, which describes how clini-
cians’ increased understanding of their clinical system
contributes to sustainability [9,10,60]. Despite the inher-
ent limitations of a retrospective case study, we suggest
that our theory may help hospitals to increase the sus-
tainability of improvements.
Our study may also open a new line of research into sus-
tainability of improvements. Future studies should address
factors that improve individuals’ understanding of clinical
systems, changes of mental models, sharing of mental mod-
els, and how these models affect organizational behavior
[61]. A better understanding of these factors might eventu-
ally increase the sustainability of healthcare improvements.
Conclusion
Our case study demonstrated that the clinicians developed
a new understanding of their clinical system and its inter-
dependencies. We suggest that the management can facili-
tate this kind of change by focusing on how frontline
clinicians are involved in sharing and reflecting on infor-
mation with regard to how the clinical system as a whole
can be improved. The new understanding of the clinical
system represented a change in mental models of employ-
ees that influenced how the organization changed its per-
formance. Changes originating from a new mental model
represent double-loop learning. In double-loop learning,
deeper system properties are changed, and consequently
improvements are more likely to be sustained.
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